















































Table 1a--Barley production cash costs and returns per planted acre, by region, 1992

Region
AlL
Northern FCRS
Item Northeast Plains Northwest  Southwest farms
Dollars per planted acre
Gross value of production
(excluding direct Government payments):
Barley 147.20 111.15 177.30 136.83 126.34
Barley straw and grazing 49.77 2.00 3.82 6.32 4.38
Total, gross value of production 196.97 113.15 181.12 143.15 130.72
Cash expenses:
Seed 11.29 5.43 11.86 10.37 7.14
Fertilizer 32.33 12.61 25.04 12.66 15.61
Chemicals 2.84 6.22 13.67 6.12 7.45
Custom operations 4.23 2.96 6.06 9.76 4.01
Fuel, lube, and electricity 7.95 7.92 24.67 18.80 11.69
Repairs 10.40 11.53 14.79 12.04 12.12
Hired labor 4.83 3.94 7.90 8.79 5.01
Purchased water and bal ing 1.77 0.88 3.90 4.81 1.72
Total, variable cash expenses 75.66 51.48 107.88 83.35 64.76
General farm overhead 5.01 5.05 6.22 7.70 5.44
Taxes and insurance 11.33 9.45 12.45 15.93 10.49
Interest 3.51 10.06 11.73 5.46 9.82
Total, fixed cash expenses 19.84 24.56 30.41 29.08 25.75
Total, cash expenses 95.50 76.04 138.28 112.43 90.51
Gross value of production less cash expenses 101.47 37.11 42.84 30.72 40.21
Harvest-period price (dollars per bushel) 1.93 1.97 2.76 2.49 2.16
Yield (bushels per planted acre) 76.27 56.42 64.24 54.95 58.49
Table 1b--Barley production economic costs and returns per planted acre, by region, 1992
Region
ALl
Northern FCRS
Item Northeast Plains Northwest Southwest farms
Dollars per planted acre
Gross value of production
(excluding direct Government payments):
Barley 147.20 111.15 177.30 136.83 126.34
Barley straw and grazing 49.77 2.00 3.82 6.32 4.38
Total, gross value of production 196.97 113.15 181.12 143.15 130.72
Economic (full-ownership) costs:
Variable cash expenses 75.66 51.48 107.88 83.35 64.76
General farm overhead 5.01 5.05 6.22 7.70 5.44
Taxes and insurance 11.33 9.45 12.45 15.93 10.49
Capital replacement 19.43 23.05 30.95 27.72 24 .66
Operating capital 1.35 0.92 1.93 1.49 1.16
Other nonland capital 10.13 12.80 12.90 12.43 12.69
Land 19.66 31.58 51.99 44,68 35.72
Unpaid labor 13.71 5.24 10.06 9.19 6.69
Total, economic costs 156.27 139.56 234.37 202.49 161.61
Residual returns to management and risk 40.70 -26.41 -53.25 -59.34 -30.89
Harvest-period price (dollars per bushel) 1.93 1.97 2.76 2.49 2.16
Yield (bushels per planted acre) 76.27 56.42 64.24 54.95 58.49
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Table 2a--Barley production cash costs and

returns per planted acre, selected States, 1992

Item ldaho Montana North Dakota Oregon Pennsylvania
Dollars per planted acre
Gross value of production
(excluding direct Government payments):
Barley 236.23 100.97 101.19 119.76 141.24
Barley straw and grazing 6.43 2.92 0.35 2.38 67.78
Total, gross value of production 242.67 103.89 101.54 122.13 209.02
Cash expenses:
Seed 13.22 5.41 4.88 11.12 12.07
Fertilizer 26.16 13.38 10.23 20.85 25.32
Chemicals 14.31 8.00 5.1 8.96 2.08
Custom operations 8.99 4.68 2.12 2.55 5.76
Fuel, lube, and electricity 35.32 7.72 7.08 16.76 7.79
Repairs 13.99 9.00 12.65 16.91 9.53
Hired labor 9.79 2.29 2.86 9.30 2.94
Purchased water and baling 5.82 1.25 0.02 5.52 2.50
Total, variable cash expenses 127.60 51.74 44.94 89.97 67.98
General farm overhead 8.26 5.14 3.68 5.74 6.96
Taxes and insurance 164.35 8.34 8.18 13.48 15.26
Interest 16.19 15.34 6.89 7.34 2.50
Total, fixed cash expenses 38.80 28.82 18.76 26.56 24.72
Total, cash expenses 166.40 80.55 63.70 116.53 92.70
Gross value of production less cash expenses 76.27 23.34 37.85 5.60 116.32
Harvest-period price (dollars per bushel) 3.1 2.90 1.68 2.24 1.92
Yield (bushels per planted acre) 75.96 34.82 60.23 53.46 73.56
Continued--
Table 2b--Barley production economic costs and returns per planted acre, selected States, 1992
[tem Idaho Montana North Dakota Oregon Pennsylvania
Dollars per planted acre
Gross value of production
(excluding direct Government payments):
Barley 236.23 100.97 101.19 119.76 141.24
Barley straw and grazing 6.43 2.92 0.35 2.38 67.78
Total, gross value of production 242.67 103.89 101.54 122.13 209.02
Economic (full-ownership) costs:
Variable cash expenses 127.60 51.74 46.94 89.97 67.98
General farm overhead 8.26 5.14 3.68 5.74 6.96
Taxes and insurance 14.35 8.34 8.18 13.48 15.26
Capital replacement 31.58 19.70 23.83 34.46 17.95
Operating capital 2.28 0.92 0.80 1.61 1.21
Other nonland capital 13.25 10.28 13.80 13.84 10.14
Land 66.81 23.79 30.70 49.84 19.73
Unpaid labor 11.46 4.50 4.63 10.95 18.79
Total, economic costs 275.59 124.41 130.57 219.88 158.02
Residual returns to management and risk -32.92 -20.52 -29.03 -97.74 51.00
Harvest-period price (dollars per bushel) 3.1 2.90 1.68 2.24 1.92
Yield (bushels per planted acre) 75.96 34.82 60.23 53.46 73.56
Continued--
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Table 2a--Barley production cash costs and returns per planted acre, selected States, 1992--continued

Item South Dakota Utah Washington Wyoming

Dollars per planted acre

Gross value of production
(excluding direct Government payments):

Barley 92.99 176.06 102.01 291.12
Barley straw and grazing 1.69 12.39 0.06 4.50
Total, gross value of production 94.68 188.45 102.07 295.62
Cash expenses:
Seed 4.7 10.58 9.91 17.13
Fertilizer 9.02 17.19 24.76 35.32
Chemicals 5.77 5.45 14.39 8.55
Custom operations 3.54 10.52 2.56 4.76
Fuel, lube, and electricity 5.67 29.39 10.14 25.18
Repairs 8.54 13.55 16.05 15.36
Hired labor 0.43 15.62 4.26 35.75
Purchased water and baling 0.04 10.66 0.13 18.21
Total, variable cash expenses 37.7 112.96 82.20 160.26
General farm overhead 2.42 8.36 3.06 17.20
Taxes and insurance 6.46 9.00 8.93 13.44
Interest 4.05 5.67 6.07 22.68
Total, fixed cash expenses 12.94 23.03 18.06 53.32
Total, cash expenses 50.65 135.99 100.27 213.58
Gross value of production less cash expenses 44.02 52.46 1.81 82.04
Harvest-period price (dollars per bushel) 1.75 2.23 2.08 3.55
Yield (bushels per planted acre) 53.14 78.95 49.05 82.01

Table 2b--Barley production economic costs and returns per planted acre, selected States, 1992--continued

[tem South Dakota Utah Washington Wyoming

Dollars per planted acre

Gross value of production
(excluding direct Government payments):

Barley 92.99 176.06 102.01 291.12
Barley straw and grazing 1.69 12.39 0.06 4.50
Total, gross value of production 94.68 188.45 102.07 295.62
Economic (full-ownership) costs:
Variable cash expenses 37.71 112.96 82.20 160.26
General farm overhead 2.42 8.36 3.06 17.20
Taxes and insurance 6.46 9.00 8.93 13.44
Capital replacement 17.15 33.26 28.59 41.29
Operating capital 0.67 2.02 1.47 2.86
Other nonland capital 9.07 15.29 11.97 17.34
Land 22.85 51.00 28.42 66.10
Unpaid labor 3.48 14.33 7.43 20.18
Total, economic costs 99.82 246.22 172.08 338.66
Residual returns to management and risk -5.14 -57.77 -70.00 -43.04
Harvest-period price (dollars per bushel) 1.75 2.23 2.08 3.55
Yield (bushels per planted acre) 53.14 78.95 49.05 82.01
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Low-, Medium-, and High-Cost
Barley Farms

To identify factors affecting production costs,
we divided barley farms into low-, medium-,
and high-cost groups. For this purpose,
estimated variable cash expenses were
converted to a per-bushel basis and ranked
from lowest to highest to form a weighted
cumulative distribution of farms and production.
The low-cost group was the 25 percent of
farms with the lowest variable costs, and the
high-cost group was the 25 percent of farms
with the highest variable cash expenses.

The average variable cash expense of
producing barley on FCRS farms was $65 per
planted acre, or $1.11 per bushel in 1992
(table 3). Low-cost farms had average variable
cash expenses of $0.53 per bushel, accounting
for 23 percent of barley production and 19
percent of barley acreage planted in 1992 (fig.
10). High-cost farms, with average variable
cash expenses of $2.20 per bushel, accounted
for 21 percent of barley production and 28
percent of barley acreage planted.

Differences in yield and per-acre costs
determined whether farms were low- or high-
cost. High-cost farms had average expected
yields of 64 bushels per acre, but actual yields
averaged only 43 bushels (app. table 10).
Almost two-thirds of barley farms in the
Northwest region were high-cost. In contrast,
low-cost farms had average expected yields of
57 bushels per acre, but actual yields averaged
71 bushels per planted acre. A majority of the
low-cost barley farms were located in the
Northern Plains (fig. 11).

Low-cost farms had a distinct cost advantage
over high-cost farms. Only 29 percent of the
gross value of production was needed to cover
variable cash expenses on low-cost farms. By
comparison, high-cost farms needed 75
percent of their gross value of production to
cover their variable cash expenses and 97
percent of gross value to cover all cash
expenses.

Table 3--Barley production variable cash costs and returns per planted acre, by variable cost

group, 1992

Variable cost group

ALl
Item Low-cost Mid-cost High-cost FCRS
farms farms farms farms
Dollars per planted acre
Variable cash expenses per bushel
Actual yield 0.53 0.94 2.20 1.1
Expected yield .65 .96 1.48 1.06
Costs and returns per planted acre:
Gross value of production
(excluding direct Government payments):
Barley 128.44 127.70 121.96 126.34
Barley straw and grazing 2.27 4.96 4.71 4.38
Total, gross value of production 130.71 132.66 126.67 130.72
Variable cash expenses:
Seed 5.09 6.59 9.56 7.4
Fertilizer 8.65 14.48 22.43 15.61
Chemicals 3.93 7.48 9.76 7.45
Custom operations 1.50 3.30 7.05 4.01
Fuel, lube, and electricity 6.15 8.76 20.96 11.69
Repairs 10.52 12.49 12.48 12.12
Hired labor 1.45 4.31 8.72 5.01
Purchased water and baling 0.22 0.81 4.45 1.72
Total, variable cash expenses 37.51 58.23 95.40 64.76
Gross value of production less variable cash expenses 93.20 74.43 31.27 65.96
Harvest-period price (dollars per bushel) 1.81 2.06 2.81 2.16
Yield (bushels per planted acre) 71.06 62.02 43.39 58.49
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Figure 10

Cumulative distribution of barley farms and production,

by variable cash expenses, 1992
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Significant differences in cultural practices were found between low- and high-cost farms.

Land ownership

Irrigation

Variety

Farm use

Specialization

Acreage abandoned

Homegrown seed

Fertilizer usage

Chemical usage

Tillage

Fuel expense

Labor

Custom operations

More than 50 percent of the barley acreage of low-cost farms was owned while
about 33 percent was cash rented. High-cost farms owned about 43 percent
of their barley acreage and share rented 41 percent.

Low-cost farms irrigated less than 1 percent of their barley acreage, while high-
cost farms irrigated about 33 percent of their barley acreage.

Low-cost farms had almost equal amounts of feed and malt varieties while
high-cost farms grew 75 percent feed barley and 25 percent malt barley.

About 10 percent of barley was for farm use on high-cost farms, while 25 per-
cent of barley was fed on-farm on low-cost farms.

Farms in the high-cost group were less specialized in cash grain production
and grew barley year after year.

About 11 percent of acreage on high-cost farms was abandoned--after
incurring some production expenses.

Low-cost farms used more homegrown seed and did less reseeding than high-
cost farms.

Because low-cost farms grew barley mostly on dryland, there was less use of
fertilizers, particularly nitrogen. Producers on low-cost farms applied about 43
pounds of nitrogen per acre, on the average, while those in the high-cost group
applied 63 pounds of nitrogen per acre. Twenty-two percent of low-cost farms
reported using manure compared with only 12 percent of high-cost farms. As
a result, fertilizer expense was about 2.5 times higher for high-cost farms.

Chemical use was also higher for barley farms in the high-cost group, twice as
much as that of those in the low-cost group.

Just under 33 percent of farms in the low-cost group used conservation tillage
systems as compared with only 17 percent of farms in the high-cost group.
About three field passes were required for tilling and planting in the low-cost
group compared with six field passes for those in the high-cost group.

Fuel expense per acre was about three times higher for high-cost barley farms
mainly due to more tilling and irrigation.

High-cost barley farms reported higher labor use, particularly hired labor, also
due to irrigation.

Custom operations, particularly fertilizer and chemical application and
harvesting and hauling, were much more common on high-cost farms. Low-
cost farms had custom costs of $1.50 per acre compared with $7.05 per acre
for high-cost farms.
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Economic Size Groups

Comparison of farms by size depends on
relative measures of size. The usefulness of
any discussion of small and large farms
depends on the use of an appropriate measure
of size. Farm size can be measured in terms
of financial attributes such as gross value of
farm product sales or in terms of physical
attributes such as acres planted. There are
distinct advantages of either measure.

Financial measures have the advantage of
comparing across commodities that do not
share common units of output or similar
dependencies on a particular production input
(such as land)--corn production is land
intensive, while poultry production is not.
Financial measures also have an advantage of
being easily indexed for any number of years
and can describe production of any number of
diverse products.

Physical measures such as acre size have the
advantage of a common measure that allows
comparison across commodities, such as costs
per acre. However, land is but one production
input, and changing technology can alter
productivity enough for comparison to vary
widely among commaodities.

There must be a clear distinction between farm
size and enterprise size. For any farm there
can be many enterprises, of which barley may
only be one, and there may be many farms
involved in an enterprise (such as partnerships,
corporations, and cooperatives).

Farm size as measured by gross value of
farm product sales. Unlike the gross value of
production discussed earlier in this report,
gross value of farm product sales includes the
value of all farm products sold during the year,

not just the value of barley grain and straw.
Figure 12

Four sales classes were developed according
to gross sales: less than $50,000; $50,000-
$99,999; $100,000-$499,999; and $500,000 or
more. More than half the farms had sales over
$100,000 per year and accounted for three-
fourths of barley acreage and production (fig.
12).

The largest concentration of barley farms was
in the $100,000-$499,999 group, as were the
largest concentrations of acreage and
production. Almost 70 percent of farms with
sales of less than $50,000 planted fewer than
50 acres to barley. The barley enterprise
contributed 15 percent of gross value of sales,
using 11 percent of acres operated by the
smallest farms. On the largest farms, barley
contributed 4 percent of sales using 8 percent
of acres.

Almost half of low-cost barley farms had sales
of $100,000-$499,999 as did half of high-cost
farms. Fewer than 5 percent of low-cost farms
were in the largest sales class while 25 percent
of high-cost farms were in the smallest sales
class.

Enterprise size as measured by acres
planted to barley. Four size classes were
developed according to planted barley acreage:
fewer than 50 acres, 50-199 acres, 200-399
acres, and 400 or more. More than three-
fourths of FCRS farms had fewer than 200
barley acres and accounted for only one-third
of barley acreage and production (app. table
14). The largest concentration of barley farms
was in the group with fewer than 50 barley
acres. Roughly 65 percent of production and
acreage were from the 24 percent of farms with
200 barley acres or more. More than 80
percent of barley farms in the Northeast
planted fewer than 50 barley acres compared
with 30 percent of farms in the Northern Plains.

Shares of barley farms, acreage, and production by size, 1992
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Most of the analysis of costs and returns in this
report has been based on a physical measure
of size, so the analysis of size will deal with
enterprise size and not farm size.

Relationships between barley production costs
per acre and farm size were not as clear as
they have been for some other crops (such as
corn, McBride, 1994a). Total economic costs
decreased from $160 per acre for farms with
fewer than 50 acres to $148 per acre for those
with 400 or more barley acres (table 4b).
However, farms with 200-399 acres reported
the highest costs at $179 per acre, since they
also reported a higher proportion of barley
acres under irrigation.

On a per-bushel basis, farms with fewer than
200 acres had the highest costs at $2.79,
compared with about $2.75 per bushel for
farms with more than 200 acres. Note that

Figure 13

although farms with 200-399 acres had higher
per-acre costs, their high yields gave them the
lowest per-bushel costs. However, per-bushel
costs among size groups did not differ
significantly.

Fertilizer, fuel, and repairs accounted for about
half of variable cash expenses on the largest
farms compared with about two-thirds for the
other size classes (table 4a). Total variable
and fixed cash expenses accounted for 68
percent of the gross value of production on the
largest farms compared with 58 percent on the
smallest farms (fig. 13). While the gross value
of production exceeded cash expenses for all
size classes, the excess amount declined as
size of farm increased. High capital
replacement and land charges caused residual
returns to management and risk to be negative
across all size groups (fig. 14) (table 4b).

Components of cash costs by enterprise size, 1992
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Characteristics varied among producers according to enterprise size

Sales class

Tenure

Variety

Farm use

Specialization

Expected yield

Previous crop

Fertilizer usage

Chemical usage

Tillage

Custom operations

Enterprise size and total farm sales were positively related. Most farms with
fewer than 50 acres had sales of less than $50,000. Farms with more than
400 barley acres were concentrated in the $100,000-$499,999 sales class. On
the smallest farms, barley contributed less than 2 percent of the average
farm’s value of production and 4 percent of total acreage. In contrast, for the
largest farms, barley contributed 14 percent of farm value of production and 17
percent of total acreage.

The largest portion of barley acreage was owned by the operator, although the
proportion declined as size increased. One-third of barley acreage on the
smallest farms was cash rented compared with about one-fourth of barley land
for farms in the three larger size groups. The proportion of barley acreage
share rented rose with size--from 11 percent on the smallest farms to 31
percent on the largest farms.

More than 70 percent of acres on farms with less than 200 acres grew feed
barley, while 40 to 50 percent of the acres on larger farms were malt.

Farms with fewer than 200 acres used 30 to 40 percent of the barley on their
farm compared with only 7 percent farm use on larger farms.

More than half the smallest farms reported livestock as their production
specialty while half the farms with 50-199 acres specialized in cash grains.
Larger farms were more specialized in cash grain production, 74 percent of
farms with 200-399 acres and 81 percent of farms with 400 acres or more.

Actual yields were within 4 bushels of expected yield for all size classes.

Wheat was grown before barley by 45 to 55 percent of farms with more than
50 acres. Corn was the most common crop listed by farms with fewer than 50
acres.

About two-thirds of growers with fewer than 50 acres of barley applied
nitrogen while almost all growers with more than 400 barley acres reported
nitrogen use. Nitrogen application rates ranged from 32 pounds per acre on
the smallest farms to 64 pounds per acre on the largest farms. Farms
reporting phosphorus use varied considerably between the smallest and
largest farms, ranging from 49 to 81 percent.

Roughly 50 percent of the growers with fewer than 50 barley acres applied
herbicides, while about 90 percent of growers with more than 400 barley
acres did. Herbicide acre treatments for the largest farms were double those
on the smallest farms.

Use of conventional tillage systems varied from 88 percent on farms with fewer
than 50 acres to 56 percent on farms with more than 400 acres. Conservation

tillage systems were used on 11 percent of the smallest farms and 44 percent

of the largest farms.

Custom operations, particularly land preparation or cultivation and fertilizer or
chemical application, were more common on larger farms. Custom operations
were reported by 41 percent of the smallest farms and 64 percent of the
largest farms.
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Table 4a--Barley production cash costs and returns per planted acre, by enterprise size, 1992

Barley acres planted

Item All
Fewer than 50-199 200-399 400 acres FCRS
50 acres acres acres or more farms
Dollars per planted acre
Gross value of production
(excluding direct Government payments):
Barley 119.12 119.83 143.45 117.98 126.34
Barley straw and grazing 17.34 5.94 3.30 1.04 4.38
Total, gross value of production 136.46 125.77 146.75 119.02 130.72
Cash expenses:
Seed 7.42 7.25 7.74 6.48 7.14
Fertilizer 14.73 14.03 18.34 14.70 15.61
Chemicals 3.55 5.22 8.77 8.99 7.45
Custom operations 5.33 4.32 2.74 4.57 4.01
Fuel, lube, and electricity 10.54 12.27 14.29 9.26 11.69
Repairs 10.87 12.10 13.54 11.18 12.12
Hired labor 1.87 3.08 5.84 6.55 5.01
Purchased water and baling 3.58 2.1 1.76 0.94 1.72
Total, variable cash expenses 57.89 60.38 73.01 62.66 64.76
General farm overhead 5.61 4.86 7.14 4.37 5.44
Taxes and insurance 9.51 9.01 11.99 10.57 10.49
Interest 6.06 6.23 12.27 11.41 9.82
Total, fixed cash expenses 21.18 20.10 31.40 26.35 25.75
Total, cash expenses 79.07 80.49 104.42 89.01 90.51
Gross value of production less cash expenses 57.38 45.28 42.33 30.01 40.21
Harvest-period price (dollars per bushel) 2.07 2.08 2.20 2.20 2.16
Yield (bushels per planted acre) 57.66 57.56 65.17 53.62 58.49
Table 4b--Barley production economic costs and returns per planted acre, by enterprise size, 1992
Barley acres planted
Item All
Fewer than 50-199 200-399 400 acres  FCRS
50 acres acres acres or more farms
Dollars per planted acre
Gross value of production
(excluding direct Government payments):
Barley 119.12 119.83 143.45 117.98 126.34
Barley straw and grazing 17.34 5.94 3.30 1.04 4.38
Total, gross value of production 136.46 125.77 146.75 119.02 130.72
Economic (full-ownership) costs:
Variable cash expenses 57.89 60.38 73.01 62.66 64.76
General farm overhead 5.61 4.86 7.14 4.37 5.44
Taxes and insurance 9.51 9.01 11.99 10.57 10.49
Capital replacement 23.17 25.06 27.31 22.40 24 .66
Operating capital 1.03 1.08 1.30 1.12 1.16
Other nonland capital 14.42 13.25 13.40 11.23 12.69
Land 35.18 39.00 38.24 31.09 35.72
Unpaid labor 14.14 7.81 6.42 4.29 6.69
Total, economic costs 160.96 160.45 178.82 147.72 161.61
Residual returns to management and risk -24.51 -34.68 -32.08 -28.70 -30.89
Harvest-period price (dollars per bushel) 2.07 2.08 2.20 2.20 2.16
Yield (bushels per planted acre) 57.66 57.56 65.17 53.62 58.49
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Farm Operator Costs and Returns

Traditional USDA enterprise costs and returns
estimates discussed thus far include both the
operator's and landlord's costs and returns.
Production costs paid by landlords as part of
rental arrangements are added to the
operator's costs and subtracted from the rental
value of land. USDA's accounts treat all
resources used in production as if the
operation fully owned them and charges an
opportunity cost for them (Morehart, Shapouri,
and Dismukes, 1992). For example, land used
in the production of a commodity is charged
the income that could be earned by renting the
land to another producer. An opportunity cost
is also charged for resources such as capital
and unpaid labor, at a rate which they could
have earned in alternative uses.

Because USDA's accounting includes
economic costs and returns to resources
regardless of ownership, the enterprise cost-of-
production account is referred to as a "sector
account." This implies that the account
includes only the costs of having those
resources invested in the farm sector and in
the production of a specific commodity rather
than elsewhere in the economy (USDA, ERS,
1994).

USDA's accounting methodology has been
continually modified and improved to provide
information for policymakers. The effects of
Government programs are excluded from these
accounts where possible so that policymakers
may be informed about production costs and
returns in the absence of programs.

Enterprise budgets developed in view of the
needs of policymakers may not be appropriate
for other data users analyzing a specific
situation. For an analysis of a specific
situation, the enterprise cost account
developed will likely require different details
and structure. As discussed earlier, the USDA
account includes imputed opportunity costs to
nonland capital, land, and unpaid labor using
State average prices. However, each farmer
has a unique combination of resources and
economic conditions, such as quality of land,
labor skill, and local job opportunities, that are
not reflected in State averages. Consequently,
the enterprise economic costs are generally
inappropriate to analyze individual farms
according to costs, efficiency, or other criteria.
Also, comparisons among farm operators
cannot be examined without knowing the land
ownership and rental cost relationships
between operator and landlord and their shares
in costs and returns.

To analyze farm operators’ production costs
and to examine several farm and operator
characteristics as sources of cost variation, an
alternative approach to USDA's traditional
accounting method has been developed that
focuses on production costs and returns of
farm operators only (McBride, 1994d). This
approach was first used by McBride in an
analysis of production costs for corn operators
(McBride, 1994c).

The farm-operator approach differs from the sectoral approach in two important respects.

In the farm-operator approach, farm operators’ costs and returns are considered, while
landlords’ contributions are excluded. (On share-rented acreage only, the farm operator's share

of input costs and returns is included.)

The assumption of full resource ownership is removed.

o Farm operators are charged only the costs incurred from using the resources in production.
(Land ownership costs include only real estate taxes and interest on real estate debt.)

o Cash-rented land is charged according to the amount of cash rent paid.




Barley Farm Operator Production Costs and
Returns, 1992

Operator’s Share of Production. The
average operator’s variable cash costs of
producing barley was about $63 per acre, while
total cash and noncash costs were $103 per
acre. Production costs at the regional level
varied from $89 per acre for Northern Plains
operators to $145 per acre for Northwest barley
operators. The operator cost accounts show
that U.S. farm operators received, on the
average, 54 bushels from a yield of 58 bushels
per planted acre (table 5).

On a per-bushel basis, the average farm
operator's cost was $1.91, which was below
barley prices in all regions. Farm operators in
the Northern Plains had the lowest costs at
$1.70 per bushel, while the highest per-bushel
costs were estimated for Northwest barley
operators at $2.60.

Farm operators’ returns to equity, unpaid labor,
risk, and management were positive in all
regions, ranging from a low of about $6 per
acre in the Southwest to a high of $77 in the
Northeast region. Very high returns in the
Northeast were primarily due to high straw
value.

Table 5--Farm operator barley production costs and returns per planted acre, by region, 1992

Region
Item All
Northern FCRS
Northeast Plains Northwest  Southwest farms
Percent
Number of farm operators 14.05 63.31 16.22 6.42 100.00
Bushels per acre
Yield 76.27 56.42 64.24 54.95 58.49
Farm operator’s share 75.14 52.58 56.02 52.79 54.05
Dollars per planted acre
Gross value of production
(excluding direct Government payments):
Barley 144.83 103.17 156.71 130.72 116.30
Barley straw and grazing 49.59 1.97 3.82 6.21 4.34
Total, gross value of production 194 .42 105.14 160.53 136.93 120.64
Variable cash expenses:
Seed 11.14 5.34 1.77 10.11 7.04
Fertilizer 31.78 12.17 22.40 12.46 14.78
Chemicals 2.79 6.08 12.03 6.03 7.05
Custom operations 4.23 2.90 5.76 9.60 3.9
Fuel, lube, and electricity 7.95 7.85 24.32 18.72 11.57
Repairs 10.40 11.50 16.73 12.02 12.08
Hired labor 4.63 3.81 7.59 8.65 4.84
Purchased water and baling 1.77 0.52 3.10 4.26 1.29
Fixed cash expenses:
General farm overhead 4.94 4.93 6.01 8.77 5.38
Real estate & property taxes 5.27 2.45 4.04 3.72 2.93
Insurance 2.07 3.28 3.7 5.73 3.47
Interest 3.51 9.85 11.48 7.82 9.78
Land rent 18.23 9.90 8.73 13.48 10.23
Noncash expenses:
Depreciation 8.38 8.45 9.41 9.28 8.68
Hired labor benefits 0.20 0.13 0.30 0.14 0.17
Summary of expenses:
Variable cash 74.70 50.18 101.71 81.85 62.57
Fixed cash 34.03 30.41 33.97 39.52 31.79
Non cash 8.58 8.58 9.71 9.43 8.85
Total 117.30 89.17 145.39 130.79 103.20
Residual returns to equity, unpaid labor,
management, and risk 77.11 15.97 15.14 6.14 17.44
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Estimated farm operator total costs (cash and Farmers determine the level and mix of

noncash) were converted to a per-bushel basis production inputs based on their expected

and ranked from lowest to highest to construct yields. Barley farm operators expected about
a weighted, cumulative distribution of farms 55 bushels per acre in 1992. They made their
and production (fig. 15). Twenty-five percent of decisions about level and mix of production
barley farm operators had total costs of $1.07 inputs based on their unique resource and

or less per bushel. These low-cost operators management capabilities influencing their
planted 17 percent of total barley acreage and production costs. However, operators in the
produced about 19 percent of operator's total low-cost group harvested 13 percent more
barley production. At the other end of the barley than they expected because of favorable
distribution, 25 percent of farm operators weather and good management decisions. In
produced the same proportion of barley at contrast, high-cost operators harvested 25
$2.30 or more per bushel. These high-cost percent less than their expected yield, at only
farm operators accounted for about one-third of 40 bushels per acre. As a result, high-cost
total barley acreage. Differences in both actual operators produced barley at $3.30 per bushel,
and expected yields, and other cultural compared with less than $1.00 per bushel for
practices determine whether farm operators are low-cost operators (table 6).

low- or high-cost barley producers (table 6).

Figure 15 .
Cumulative distribution of barley operators and production,

by total cost, 1992
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Table 6--Farm operator barley production costs and returns per planted acre, by
total cost group, 1992

Total cost group

Item Low-cost Mid-cost High-cost
operators operators operators
Percent
Number of farm operators 25 50 25

Dollars per planted acre

Gross value of production
(excluding direct Government payments):

Barley 112.17 121.56 110.87
Barley straw and grazing 4.53 5.00 3.32
Total, gross value of production 116.70 126.56 114.19

Cash expenses:

Seed 5.27 6.31 8.95
Fertilizer 8.47 14.10 18.83
Chemicals 3.43 6.77 9.19
Custom operations 1.45 3.31 5.95
Fuel, lube, and electricity 6.23 9.04 17.76
Repairs 10.49 12.67 12.03
Hired labor 1.05 3.90 8.03
Purchased water and baling 0.36 0.89 2.30
Fixed cash expenses:
General farm overhead 2.25 5.34 6.96
Real estate & property taxes 3.61 2.73 2.89
Insurance 1.10 3.67 4.35
Interest 2.07 8.52 15.33
Land rent 2.41 13.34 9.65
Noncash expenses:
Depreciation 3.50 9.05 10.68
Hired labor benefits 0.08 0.06 0.35
Summary of expenses:
Variable cash 36.76 56.99 83.02
Fixed cash 11.45 33.58 39.18
Non cash 3.58 9.1 11.03
Total 51.79 99.68 133.24
Residual returns to equity, unpaid labor,
management, and risk 64.91 26.88 -19.04
Dol lars per bushel
Total cost:
Actual yield 0.84 1.62 3.30
Expected yield 0.95 1.73 2.48
Harvest-period price (dollars per bushel) 1.82 1.98 2.77
Yield (actual, bushels per planted acre) 61.51 61.46 39.96
Yield (expected, bushels per planted acre) 54.66 57.73 53.77
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Effects of Land Tenure and Financing Farm operators’ costs and returns varied
greatly among land tenure groups (table 7).

The effect of land tenure and different levels Per-acre costs ranged from $87 for operators
of financing on farm operators’ costs and in the share-rented group to $122 in the cash-
returns were examined. Tenure groups were rented group, mainly due to land rental
assigned according to whether the majority of payments, at $34 per acre. As expected, farm
barley was planted on owned, cash-rented, or operators who planted barley on owned acres
share-rented acres. Average gross value of paid about twice the amount of interest
production was about $136 per acre for farm compared with those who planted barley on
operators where a majority of land was owned rented land.

or cash-rented (table 7). However, those using

primarily share-rented acres had gross Farm operators in the owned and cash-rented
production valued at $84 per acre. Farm groups received per-acre net returns sufficient
operators in the share-rented group received to cover production costs and received returns
three-fourths of barley production (36 bushels of $34 and $13 per acre, respectively.

of total yield of 48 bushels per acre), while However, those planting barley primarily on
operators in the owned or cash-rented groups share-rented land had negative returns of $3
received almost all of the barley produced. per acre.

Table 7--Farm operator barley production costs and returns per planted acre, by land tenure, 1992

Land tenure

Item
Owned Cash- Share-
land rented land rented land
Percent
Numbers of farm operators 55.1 25.1 17.7
Bushels per planted acre

Yield 60.98 67.08 48.28

Farm operators’s share 59.89 65.04 35.82

Dollars per planted acre
Gross value of production
(excluding direct Government payments):

Barley 131.20 129.47 83.16
Barley straw and grazing 5.84 6.10 0.79

Total, gross value of production 137.04 135.57 83.96

Variable cash expenses:

Seed 6.66 7.46 7.61
Fertilizer 14.58 16.31 13.94
Chemicals 6.30 6.14 9.43
Custom operations 3.94 3.17 4.59
Fuel, lube, and electricity 12.38 11.50 9.90
Repairs 11.95 11.94 12.61
Hired labor 5.07 5.39 4.48
Purchased water and baling 1.65 1.12 0.93

Fixed cash expenses:

General farm overhead 5.71 6.17 4.28
Real estate & property taxes 5.01 0.88 1.09
Insurance 4.13 3.02 2.92
Interest 13.37 6.89 5.48
Land rent 2.74 33.88 1.87
Noncash expenses:
Depreciation 9.18 8.40 7.55
Hired labor benefits 0.18 0.11 0.15
Summary of expenses:
Variable cash 62.52 63.04 63.50
Fixed cash 30.95 50.84 15.65
Non cash 9.35 8.51 7.70
Total 102.83 122.40 86.85
Residual returns to equity, unpaid labor,
management, and risk 34.21 13.17 -2.90

26



Farm operators’ costs and returns are given in
table 8 according to relative debt levels (debt-
to-asset ratio). Farm operators with no debt or
a debt-to-asset ratio of less than 0.25 had a
similar cost at about $93 per acre. Farm
operators with a debt-to-asset ratio of 0.25 or
more had an average cost of $116 per acre.
As expected, interest expense increased with
an increase in debt level. Farm operators with
debt-to-asset ratios of 0.5 or more paid almost
three times more interest than those with a
ratio less than 0.25.

Per-bushel costs increased from $1.67 for the
operators with no debt to $2.30 for those with
debt-to-asset ratios of 0.50 or more. Likewise,
returns to equity, unpaid labor, management,
and risk were higher for those having no debt
or modest debt levels, but declined as debt-to-
asset ratios increased. Farm operators with a
debt-to-asset ratio of less than 0.25 had
returns of about $27 per acre compared with
$10 per acre with moderate debt loads, and
minus $8 per acre for those with extremely
high debt loads.

Table 8--Farm operator barley production costs and returns per planted acre, by debt-to-asset ratio, 1992

Debt-to-asset ratio

Item
No
debt Less than 0.25 0.25-0.49 0.5 or more
Percent
Numbers of farm operators 27.4 46.7 19.4 6.5
Bushels per planted acre
Yield 58.64 56.51 64.42 51.79
Farm operators’s share 54.73 51.86 59.61 48.02
Dollars per planted acre
Gross value of production
(excluding direct Government payments):
Barley 110.03 116.77 127.38 100.52
Barley straw and grazing 5.17 5.54 2.99 2.06
Total, gross value of production 115.20 122.31 130.37 102.58
Variable cash expenses:
Seed 7.24 7.02 7.25 6.39
Fertilizer 13.98 14.35 15.53 15.88
Chemicals 6.47 6.64 8.45 6.22
Custom operations 3.66 3.93 3.83 4.37
Fuel, lube, and electricity 10.10 0.32 16.32 7.67
Repairs 12.41 11.98 12.81 10.31
Hired labor 3.93 5.26 4.45 5.81
Purchased water and baling 1.20 1.60 0.88 1.30
Fixed cash expenses:
General farm overhead 5.33 5.25 5.87 4.80
Real estate and property taxes 3.40 3.31 2.56 1.75
Insurance 3.06 3.46 3.86 3.33
Interest 4.35 6.66 14.61 18.10
Land rent 8.65 6.01 14.59 17.05
Summary of expenses:
Variable cash 58.98 61.09 69.51 57.94
Fixed cash 24.78 24.69 41.48 45.03
Non cash 7.72 9.27 9.65 7.50
Total 91.48 95.05 120.64 110.48
Residual returns to equity, unpaid labor,
management, and risk 23.72 27.26 9.73 -7.90
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Source of Variation in Operator Barley
Production Costs, 1992

Variation in production costs arises from
several sources; some are interrelated, others
are beyond the operator's control. We grouped
sources of cost variation into four categories:
1) random cost variations that vary by year and
locality, 2) quality of the resources used, 3)
input prices, and 4) farm characteristics.

The production of field crops is subject to a
significant amount of variation in factors that
are beyond the farm operators’ control. The
most influential factor is weather. Effects of
weather on crop yields can be substantial in a
given year, depending on location, and thus
result in a major source of cost variation
among farm operators. The variability in yields
is also influenced by the differences in farm
resources used in production. For example,
the difference in land quality is a major source
of cost variation. Field crops grown on
irrigated land have less cost variation than

those on dryland due to less dependency on
water during the growing season. The
fluctuation in input prices influences the mix
and level of inputs used.

Farm operator characteristics reflect the ability
of the operator to make management decisions
that in turn influence the variation in costs.
Such characteristics are: size of farm,
production specialization, land tenure,
production practices, location, and financial
status. Management decisions that determine
these characteristics are also a source of
variation in production costs. However, the
extent of their influence is not as clear as the
other sources of cost variation. Even less
obvious is the influence of operator's
characteristics on production costs. Operator
characteristics, such as occupation, age, and
educational attainment, seemingly influence
managerial skills.

o Farm characteristics

- Barley acres planted
- Specialization
- lrrigation
- Land tenure
- Acreage cash rented
- Acreage share rented
- Capitalization

o Farm operator characteristics
- Major occupation

- Age
- Education

production costs were:

o lrrigation
0 Share rent

Sources of variation in production costs used in this study:

- Rotation
- Expense structure (ratio)
- Fixed costs to total costs
- Custom expenses to total costs
- Debt-to-asset ratio
- Location
- Use of homegrown seed

The farm characteristic variables which had the greatest influence on variations in per-bushel

o Barley expense structure (ratio of fixed costs to total cost)

Together these three variables accounted for 70 percent of the variation in per-bushel
production costs. Expense structure alone explained more than one-third of the variation.

Variance effects for the variables used are shown in table 11.




Analysis of Barley Farm and Operator
Characteristics, 1992

Linear regression analysis was used to
examine the statistical association between the
per unit production costs and several farm and
operator characteristics. To measure the
extent to which each characteristic influenced
production costs, the sample variation of
production costs per unit was decomposed into
the portion attributable to each characteristic
(see Kmento, p. 410).

Barley production costs were expressed per
bushel of expected yield. Expected yields were
reported in the survey. Expressing costs per
unit of expected yield reduces the effects of
factors during the growing season that are
beyond the operator’s control, such as weather,
and weed and pest infestations (table 9). Also,
expected yield indicates the planned yield of
each farmer given the unique resource
capabilities of individual farm operations and
the selected input mix. Because production
costs included only that portion paid by farm
operators, expected yield on share-rented
acreage included only the portion of production
received by the farm operator.

Several farm characteristics were selected as
possible factors affecting per unit production
costs among U.S. barley farmers. Size of the
barley enterprise, as measured by planted

acreage, is expected to be inversely related to
per-unit production costs. Larger farms
typically have lower per-unit costs because the
cost of fixed inputs, such as machinery and
equipment, can be spread over more units of
output (Patrick, 1967). Also, price discounts
are offered to farm operators who purchase
inputs in large quantities (Smith, Richardson,
and Knutson, 1984 and 1986).

Specialization in barley production, as
measured by the proportion of operated
acreage planted to barley, is also inversely
related to production costs. Operators of more
specialized farms are expected to develop
greater managerial skills and be more aware of
cost-saving production techniques unique to
that particular commodity.

The effect of land tenure, measured as a
proportion of barley acreage cash and share-
rented, could be positive or negative depending
on the relative costs of land ownership and
rental arrangements. Farmers with a higher
proportion of their acreage irrigated are
expected to have higher production costs due
to intensive use of inputs. Producers who
rotate barley with other crops are expected to
have lower costs. Reduction in costs due to
crop rotation depends on the type of crop
grown. For example, planting barley after
legumes will reduce nitrogen fertilizer use,
while rotating barley with row crops will reduce

Table 9--Mean and coefficient of variation of the sample variable, barley 1992

Coefficient of

Variable Mean variation (C.V.) 1/
Per-bushel cost of expected barley production 1.85 2.35
Farm characteristics:

Size (barley acres planted) 139.74 5.86

Specialization (percent of operated acres in barley) 13.18 4.85

Irrigation (percent of barley acres irrigated) 17.13 7.49

Land tenure (percent of barley acres share rented) 17.81 10.33

Land tenure (percent of barley acres cash rented) 26.81 11.76

Capitalization (horsepower of largest tractor used on barley) 168.11 2.84

Seed (percent of home-grown seed to total seed quantity) 36.76 9.18

Rotation (percent of farms using other crops prior to barley) 0.85 1.87

Expense structure (barley fixed cost to total cost ratio) 0.29 3.93

Expense structure (barley custom cost to total cost ratio) 0.04 9.69

Farm debt-to-asset ratio 0.16 6.88

Location (1=Northern plains; O=otherwise) 0.63 3.39
Operator characteristics:

Major occupation (1=farming; O=otherwise) 0.88 3.87

Age (years) 50.89 1.34

Education (1=high school graduate or col lege;

0=did not completed high school) 0.86 2.42

1/ Coefficient of variation here is a measure of the sample’s standard error (weighted)

expressed as a percent of the weighted mean.
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chemical use due to a break in pest and insect
life cycles. Farm operators using a high
proportion of home-grown seed are expected to
have lower costs than those using purchased
seed.

We also examined the effects of farm financial
conditions. We used 1) degree of
capitalization, as measured by the horsepower
of the largest tractor used in barley production;
2) farm debt-to-asset ratio; and 3) barley
expense structure, using the ratios of fixed-
and custom-expenses to total cash costs. We
expected all financial measures to be positively
related to per-unit production costs.

Farm operator characteristics included major
occupation, age, and education. Major
occupation is defined as that job, farming or
otherwise, on which the operator spent the
majority of time during 1992. Farm operators
whose major occupation is farming are
expected to have lower production costs than
others. The influence of age on unit production
costs is difficult to examine. Younger
producers may be more willing to try new cost-
saving production techniques because of their
long planning horizon, which makes them more
likely than their older counterparts to be risk
takers. However, younger farmers more often
require debt financing, which increases unit
costs. Education is expected to be negatively
related to unit production costs, measured as
those who graduated from high school or

college and otherwise (Khaldi, 1975, Rohn and
Haffman, 1984). More educated farmers tend
to invest in cost-reducing technologies and to
allocate inputs more efficiently, reducing
production costs.

As discussed earlier in this report, location is
a major source of cost variation that influences
land quality, type of barley grown (feed and
malt), production practices, and input use.
Location in this analysis is defined as farm
operations in the Northern Plains region or
otherwise. Northern Plains barley operators
are expected to have lower per-unit costs
because barley is more adaptable and does
well in areas with cooler temperatures and
lower rainfall.

Regression Analysis

The relationship between costs per bushel of
expected yield and farm organizational and
operator characteristics was estimated for U.S.
barley farm operators. While the estimated
coefficients in table 10 describe the change in
barley production cost per bushel from a unit
change in each of the variables, the t-statistics
indicate which of the estimated coefficients are
significantly different from zero. Among farm
characteristics, land tenure, irrigation, rotation,
capitalization, practice of using home-grown
seed, barley expense structure, and location
were significant determinants of per-unit
production costs.

Table 10--Regression estimates of farm operator’s barley per-bushel production costs, 1992

Variable Coefficient t-statistic
Intercept 0.4949517 1.6161 **
Farm characteristics:

Size (barley acres planted) -0.00001154 -0.0558

Specialization (percent of operated acres in barley) 0.00379109 1.1322

Irrigation (percent of barley acres irrigated) 0.00726053 6.4922 **

Land tenure (percent of barley acres share rented) 0.00732874 7.0708 **

Land tenure (percent of barley acres cash rented) 0.00195725 1.9709 **

Capitalization (horsepower of largest tractor used on barley) 0.00163431 3.0016 **

Seed (percent of home-grown seed to total seed quantity) -0.00147703 -2.2269 **

Rotation (percent of farms using other crops prior to barley) -0.15076179 -1.4353

Expense structure (barley fixed cost to total cost ratio) 1.98252665 7.3588 **

Expense structure (barley custom cost to total cost ratio) 1.04934375 2.5755 **

Farm debt-to-asset ratio 0.03923499 0.1858

Location (1=Northern Plains; O=otherwise) -0.30416037 -4.1932 **
Operator characteristics:

Major occupation (1=farming; O=otherwise) -0.06355176 -0.6760

Age (years) 0.00741402 2.4978 **

Education (1=high school graduate or college;

0=did not complete high school) -0.01407161 -0.1672
F = 19.4250 ** R-squared = 0.3831
** Statistical significance at the 95-percent level of confidence
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As expected, irrigation, land-tenure,
capitalization, and expense structure were all
found to be positively associated with unit
costs. Planting barley on either share- or cash-
rented land resulted in higher unit costs than
using owned land. The coefficient on the
irrigation variable indicated that per-bushel
costs will increase by 0.7 cent for every
percentage point increase in irrigated acres.
Increasing the ratio either of fixed or custom
expense to total costs resulted in higher unit
costs.

Use of homegrown seed, rotation, and location
were all negatively related to unit costs. The
coefficient on the rotation variable indicated
that operators who rotated barley with other
crops had, on average, 15 cents lower per-
bushel costs than those who grew continuous
barley. Coefficient on location variable
indicated that Northern Plains operators had a
true cost advantage, at 30 cents less per
bushel than those located in other regions.

Among operator characteristics, age of the
operator was a significant determinant of per-
unit production costs. The coefficient on the
age variable indicated that age was positively
related to unit costs, implying that older
operators had higher costs than younger
operators. Although operator's education and
major occupation were not significant, they
were negatively related to per-unit costs.

Decomposition of Variance Effects

Decomposition of unit cost variation into the
variance effects of each explanatory variable is
given in table 11. Variance effects indicate the
amount of variation in unit costs that can be
attributed solely to each explanatory variable.
The percent of total variance effects for each
variable indicates each variable's contribution
to unit cost variation in relation to other
variables.

Among all variables, barley expense structure,
measured as a ratio of fixed cost to total costs,
had the greatest influence on unit cost
variation, accounting for 36 percent of total
variance effects. Irrigation ranked second,
accounting for about 23 percent, while the
variable on share-rented acres ranked third,
explaining about 19 percent of total variance
effect. Each of the variables on cash-rented
acres, location, capitalization, and ratio of
custom expense to total costs accounted for 2
to 7 percent of variance effect. Age of the
operator accounted for about 3 percent of the
variance effect. Variables on size, farm debt-to-
asset ratio, and operator’'s occupation and
education had the least influence among all
characteristics examined (table 11).

Table 11--Contribution of factors to farm operator’s barley per-bushel production costs variation

Variable

Percent of
Variance effect 1/ variation effect

Farm characteristics:
Size (barley acres planted)

Specialization (percent of operated acres in barley)

Irrigation (percent of barley acres irrigated)

Land tenure (percent of barley acres share rented)

Land tenure (percent of barley acres cash rented)
Capitalization (horsepower of largest tractor used on barley)
Seed (percent of home-grown seed to total seed quantity)
Rotation (percent of farms using other crops prior to barley)
Expense structure (barley fixed cost to total cost ratio)
Expense structure (barley custom cost to total cost ratio)

Farm debt-to-asset ratio
Location (1=Northern Plains; O=otherwise)

Operator characteristics:
Major occupation (1=farming; O=otherwise)
Age (years)
Education (1=high school graduate or college;
0=did not complete high school)

Total

0.00000 00.00
0.00240 00.74
0.07300 22.83
0.06120 19.15
0.00610 1.9
0.01420 4.44
0.00490 1.53
0.00290 0.92
0.11600 36.45
0.00830 2.59
0.00010 0.02
0.02150 6.73
0.00040 0.14
0.00820 2.56
0.00000 0.01
0.31960 100.00

1/ The sample variation of unit production cost was decomposed into variance and covariance
effects. Variance effects indicate the amount of sample variation that can be attributed
solely to each variable. Covariance effects indicate the amount of sample variation due to the

interaction of variables among each other.



Government Program Participation,
Costs, and Returns

Estimates including the direct effects of
Government programs are used to reveal
something about the net returns that can be
earned for competing and alternative crops,
and the financial position of producers of these
commodities can be gauged. These effects
are more critical for some commodities than
others due to variations in program support
levels and producer participation. In general,
when the direct effects of programs are
included in the accounts, gross returns,
production costs, and net returns are
increased.

The extent to which programs influence costs
and returns depends on a program crop itself,
producers’ participation in the program, the
acreage reduction program (ARP) level, and
the difference between target price and market
price. Producers with large farms growing
crops on dryland are most likely to participate
in Government programs. This is because of
uncertainty in production due to more
dependency on weather and more acres
involved in set-aside.

The extent to which programs increase returns
depends on crop production and its market
price in any given year, provided program
provisions and benefits remain the same. A
year of high production normally lowers the
market price which results in higher payments,
because deficiency payments are estimated as
the difference between target and market
prices. For example, an analysis of program
effects on corn costs and returns in 1991 and
1992 indicated that the Government program
enhanced returns to a greater extent during
1992 than in 1991 (McBride, 1994b); although
1992 was a year of high corn production and

lower corn prices compared with those in 1991,
a drought year.

There is a cost involved for the establishment
and maintenance of set-aside acres.
Consequently, participating in the program
increases the cost of most production inputs.
Among costs, the program has the greatest
effect on the cost of land. Land costs were
more than doubled when the direct effects of
programs were included in rice estimates
because programs raise share rent (Salassi, et
al. 1990). When program participation is low,
one could expect very little program influences
on costs and returns, as was the case for
sorghum (Brooks, 1993). This section
examines the extent to which Government
programs affected the costs and returns
associated with barley production in 1992,

Barley is covered under the Federal Feed
Grain Program. The 1992 Feed Grain Program
required program participants to reduce their
plantings by 5 percent of their crop acreage
base under the ARP. Producers participating
in the ARP were required to devote 5 percent
of their crop acreage bases to conserving uses
(ACR). The ACR acreage must be protected
from wind, weeds, and water erosion. At least
half of the ACR acreage must be planted or
maintained in an annual or perennial cover, but
not to exceed 5 percent of the crop acreage
base (USDA, ASCS). There were also 0/92
provisions in effect which allowed farmers to
devote all or a portion of their maximum
payment acreage to conserving use or to a
minor oilseed planting and still receive up to 92
percent of deficiency payments (see glossary).
The 1992 target price for barley was $2.36 per
bushel and the loan rate was $1.40. On the
barley farms surveyed in the 1992 FCRS, 63
percent of U.S. planted barley acres were
enrolled in the program.

weeds, and water erosion.

oilseed crop.

UNDER PROVISIONS OF THE 1992 FEED GRAIN PROGRAM, PARTICIPANTS MUST:
o Reduce plantings by 5 percent of their crop acreage base.
o Devote 5 percent of their base to conserving uses and protect this acreage from wind,

0/92 PROVISIONS IN EFFECT ALLOWED PARTICIPANTS TO:
o Devote all or a portion of their maximum payment acreage to conserving use or minor

o  Still receive up to 92 percent of deficiency payments.
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Estimation Methods

Traditional USDA cost and return estimates
excluded the direct effects of farm programs
because the estimates were primarily used for
policy purposes. If the direct effects of
programs were included in the cost and return
estimates and then used for policy purposes,
an escalating effect would be built into the
process of setting target prices because of the
capitalization of the program benefits into farm
land value, and thus have an effect on
economic costs. Not all indirect effects of
programs can be totally removed from cost and
return estimates, however, because of the
effects these programs have on markets for
production inputs, on the market value of
commodities themselves, and on producer
behavior.

To be eligible for program payments, producers
must set aside some of their land for
conserving uses and must maintain those set-
aside acres in specific ways. FCRS data
include information on costs of establishment
and maintenance of set-aside acres, such as
input use and production practices used on
barley set-aside acres. Costs are computed
per set-aside acre and converted to a planted-
acre basis using administrative record data
from FSA. The FSA data include complying
acreage, acreage receiving payments, and
program yields--information necessary to
compute farm program payments.

Figure 16

Estimates that include the direct effects of
Government programs reflect all costs and
returns associated with both the planted
acreage and the required set-aside acreage
(see box). Costs associated with set-aside
acreage affect most cost items published in the
USDA cost and return accounts.

Effects of Program Participation on Barley
Costs and Returns, 1992

Net cash returns (gross value of production
less cash expenses) were $9.26 per acre
higher at the U.S. level when the direct effects
of Government programs were included (table
12a). Direct payments to operators in the form
of deficiency payments averaged $15.63 per
planted acre and additional expenses for
maintaining set-aside acres averaged $3.63 per
acre. These expenses included costs of cover
crop seed, chemicals, mowing, fuel, machinery
repair, and labor. Fixed cash expenses rose
$2.96 as barley became relatively more
important to the operation since fixed expenses
are allocated to an enterprise based on its
contribution to the entire operation.

Economic costs rose $12.37 per acre at the
U.S. level when the direct effects of
Government programs were included (table
12b). Although the residual returns to
management and risk remained negative, they
improved by $3.48 per acre when program
participation was included (fig. 16).

Residual returns to management and risk, including and
excluding effects of Government programs, 1992

Northern Plains | /_mm - Including
programs
programs
n 1 L | L | 1 L | L I I
-80 -60 -40 -20 0 20 40 60

Dollars per acre



Table 12a--Barley production cash costs and returns per planted acre including Government program participation

Region
AlL
Northern FCRS
Item Plains Northwest Northeast  Southwest farms
Dollars per planted acre
Gross value of production:
Market value of barley grain 111.15 177.30 147.20 136.83 126.34
Deficiency payments 1/ 16.24 18.21 2.76 9.08 15.63
Barley straw, haying and grazing 2.13 4.38 49.77 6.72 4.60
Total, gross value of production 129.52 199.89 199.73 152.63 146.57
Cash expenses:
Seed 5.43 11.86 11.30 10.37 7.14
Fertilizer 12.61 25.03 32.33 12.66 15.61
Chemicals 6.73 15.01 2.85 6.14 8.06
Custom operations 2.96 6.06 4.23 9.76 4.02
Fuel, lube, and electricity 9.13 26.29 7.98 20.80 12.98
Repairs 12.60 16.15 10.42 13.59 13.23
Hired labor 4.26 8.39 4.84 9.38 5.37
Purchased water and baling 2/ 1.09 417 1.81 5.46 1.96
Total, variable cash expenses 54.81 112.97 75.76 88.16 68.39
General farm overhead 5.61 6.73 5.04 8.15 5.96
Taxes and insurance 10.75 14.92 11.48 19.53 12.12
Interest 10.93 12.55 3.53 6.10 10.64
Total, fixed cash expenses 27.29 34.20 20.05 33.78 28.71
Total, cash expenses 82.10 147.17 95.81 121.94 97.10
Gross value of production less cash expenses 47.42 52.72 103.92 30.69 49.47
Harvest-period price (dollars per bushel) 1.97 2.76 1.93 2.49 2.16
Yield (bushels per planted acre) 56.42 64.24 76.27 54.95 58.49

Table 12b--Barley production economic costs and returns per planted acre including Government program participation

Region
ALl
Item Northern FCRS
Plains Northwest Northeast  Southwest farms

Dollars per planted acre

Gross value of production:

Market value of barley grain 111.15 177.30 147.20 136.83 126.34
Deficiency payments 1/ 16.24 18.21 2.76 9.08 15.63
Barley straw, haying and grazing 2.13 4.38 49.77 6.72 4.60
Total, gross value of production 129.52 199.89 199.73 152.63 146.57
Economic (full-ownership) costs:
Variable cash expenses 54.81 112.97 75.76 88.16 68.39
General farm overhead 5.61 6.73 5.04 8.15 5.96
Taxes and insurance 10.75 14.92 11.48 19.53 12.12
Capital replacement 24.15 32.1 19.45 29.15 25.76
Operating capital 0.98 2.02 1.35 1.57 1.22
Other nonland capital 13.47 13.58 10.14 13.25 13.36
Land 35.52 58.13 19.65 48.11 39.88
Unpaid labor 5.84 10.82 13.72 9.88 7.31
Total, economic costs 151.13 251.28 156.60 217.82 173.98
Residual returns to management and risk -21.61 -51.39 43.13 -65.19 -27.41
Harvest-period price (dollars per bushel) 1.97 2.76 1.93 2.49 2.16
Yield (bushels per planted acre) 56.42 64.24 76.27 54.95 58.49
Percent of planted barley acres in program 70 57 11 29 63

1/ Payments are not adjusted for payment limitations.
2/ Includes seed cost of cover crop on set-aside acres.
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Growers in the Northern Plains participated in
the Feed Grain Program to a much larger
extent than barley growers in other regions.
Some 70 percent of planted barley acres were
enrolled in the program in the Northern Plains
as were 57 percent of planted barley acres in
the Northwest region (fig. 17). Growers in
these two regions also appeared to reap the
most benefit from program participation.
Deficiency payments averaged $16 per planted
acre in the Northern Plains and $18 per acre in
the Northwest (table 12). There were minor
increases in the value of production from
haying and grazing on the set-aside acres.
Costs of maintaining set-aside acres were $3
per acre in the Northern Plains and $5 per acre
in the Northwest (fig. 18). Total cash expenses
rose by $6 and $9 in the two regions. Gross

Figure 17

Percent of barley acres enrolled in program, 1992

Percent
80

value of production less cash expenses rose by
about $10 per planted acre in both regions.

Deficiency payments in the Southwest
averaged $9 per planted acre, but only $3 in
the Northeast (table 12). Only 29 percent of
barley acres in the Southwest and 11 percent
in the Northeast were enrolled in the Feed
Grain Program in 1992. Growers in the
Northeast region spent only 10 cents per acre
to maintain their set-aside acres, while growers
in the Southwest spent $4.81 per acre for set-
aside. Total cash expenses were $10 per acre
higher in the Southwest when program effects
were incorporated and only 31 cents per acre
higher in the Northeast region. The Northeast
was the only region to show positive residual
returns to management and risk with or without
the effect of program participation.

Northwest

Northern Plains

Figure 18
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Increase in barley cash expenses due to set-aside, 1992
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Estimates that include the direct effects of Government programs contain the costs and
returns associated with both planted acres and required set-aside and conserving-use

acres.

Returns:

Market value of production

+ Deficiency payments

+ Income from haying/grazing on set-
aside/conserving use acres.

Variable Cash Expenses
Machinery fuel and repair costs associated
with field operations performed on set-aside

and conserving use acres.

Chemicals applied to set-aside/conserving-
use acres for weed control.

Seed and planting expenses (included in
other variable cash expenses) for cover
crops.

Labor expenses for work performed on set-
aside/conserving-use acres.

Fixed Cash Expenses

Crop is valued at harvest-month price plus
deficiency payments, plus income from
haying/grazing weighted by participation
rate.

Other program crops on the farm are valued
at target price and market price weighted by
participation rates.

Nonprogram crops are valued at market
price.
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Livestock enterprises are valued at reported
sales.

Economic Costs

Variable cash expenses modified to include
set-aside/conserving-use acres.

General farm overhead, taxes and
insurance, and interest allocated on the
basis of modified total value of production.

Capital replacement includes replacement
cost of machinery and equipment used on
set-aside and conserving-use acres.

Cost of operating capital includes operating
capital for set-aside and conserving-use
acres.

Cost of nonland capital includes value of
machinery and equipment used on set-aside
and conserving-use acres.

Land charge includes landlord’s share of
government payments.

Unpaid labor includes additional cost of
unpaid labor incurred on set-aside and
conserving-use acres.

Note: Deficiency payment estimates are not
adjusted for payment limitations.




About the Farm Costs and Returns
Survey

As noted earlier in this report, the Farm Costs
and Returns Survey is a multiframe, stratified The barley COP version of the 1992
survey conducted annually by the Economic FCRS was enumerated in 14 States.
Research Service (ERS) and USDA'’s National Below are the number of contacts and
Agricultural Statistics Service (NASS). Each usable questionnaires obtained from
year there are multiple versions of the FCRS: those contacts.
an in-depth, whole-farm version, and
commodity cost-of-production (COP) versions.
While all versions have questions about whole- State Contacts v
farm expenses and income, each COP version California 135 o
gathers detailed information about input use, Colorado 135 27
field operations, and production costs of that Idaho 234 78
crop. Not all commodities produced are Maryland 84 19
surveyed because of budget constraints. The Minnesota 240 26
commodities currently included in the survey
schedule are included in the box below along Montana 219 71
with their position in the survey schedule. The North Dakota 244 84
FCRS covers each commodity every 4-6 years. Oregon 126 32
Pennsylvania 84 36
NASS maintains a list of farms, and farms to South Dakota 150 38
be surveyed are drawn from this list. This list
consists of a list frame of medium to large Utah 84 50
farms and a complementary area frame. The Virginia 84 28
list frame is stratified into groups of farms Washington 205 47
believed to be alike with respect to expenses Wyoming 84 33
or production of a commodity. Because not all

farms are on the list, the area frame consisting
of small land areas stratified by suspected land
use is used to ensure complete coverage of
the target population.

The box to the right shows the number of
contacts and usable questionnaires obtained
from the barley version of the 1992 FCRS.
There are a number of reasons a contact
would not result in a usable questionnaire,
such as the following:

o A farm that regularly grows barley in its
rotation is not growing barley in the survey
year.

o The farm planted barley in the survey year
but was unable to give enough information to
complete the questionnaire.

o The farm never grew barley and should not
be on the list.

37




Structure of Accounts
Background

ERS annually estimates production costs and
returns of major field crops and livestock and
dairy (USDA, ERS, 1994). The crop estimates
are calculated on a per-planted-acre basis and
include both operator and landlord costs and
returns unless explicitly stated otherwise.
Costs are included only for the acreage planted
with the intention of being harvested for grain.
Unless explicitly stated otherwise, costs and
returns estimates exclude the direct effects of
Government programs so that policymakers
may be informed as to production costs and
returns in the absence of programs. However,
exclusion of certain effects of Government
programs, such as indirect effects on input
prices, is not possible. Additional analysis of
the effects of Government programs on barley
production costs and returns at the U.S. and
regional levels is included in this report.

Cost-of-production estimates reflect average
production practices, yields, and prices paid
and received by farmers. Per-acre costs vary
widely among farmers due in part to
differences in production practices (such as
input use and type and size of machinery
used). This variability means that costs and
returns for individual farmers may differ
considerably from the average estimates
presented in this report. Consequently, users
should understand the objectives and
procedures of the ERS estimates. Although
the differences between costs and returns
determine the profitability of a given enterprise,
they are not an adequate measure of the well-
being of farms producing more than one
commodity.

This report is the first of its type to combine
three different costs and returns accounts. The
structure of these accounts and the estimation
procedures are slightly different because they
all have different objectives. The structure of
each account is shown on the following page,
the estimation procedures are outlined below.

The traditional sector account, excluding
the effects of Government programs
conforms to the current ERS definitions and
structure of accounts. Production cost and
return estimates are presented in the form of a
commodity account, which lists gross value of
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production, variable cash expenses, fixed cash
expenses, economic costs, and two measures
of returns.

The sector account, including the effects of
Government programs, reflects all costs and
returns associated with both the planted
acreage and the required set-aside acreage.
Costs associated with set-aside acreage affect
most cost items published in the accounts.
This account also includes gross value of
production, including the values of deficiency
payments and haying and grazing on set-aside
acreage, variable cash expenses, fixed cash
expenses, economic costs, and two measures
of returns.

The farm-operator account includes an
estimate of gross value of production, variable
cash expenses, fixed cash expenses, noncash
expenses, and one measure of returns. This
account includes only the operator's share of
costs and returns and excludes landlords’
contributions. Farm operators are charged
only the costs incurred from using the
resources in production and the full resource
ownership assumption is removed.

Major Components of the Accounts

VALUE OF PRODUCTION is estimated by
multiplying the harvest-period price times
planted-acre yield. Harvest-period prices,
rather than season-average prices, are used
because season-average prices reflect
marketing factors like storage which is not a
production cost (Agricultural Prices, 1992).
Harvest-period prices are specified at the State
level. Except in the accounts including
Government programs, payments from
Government farm programs, such as deficiency
and disaster payments, are excluded from
gross value of production. In the farm-operator
accounts, only the farm operator's share of
production is included.

VARIABLE CASH EXPENSES are those incurred
only if production takes place. Expense items
included in this category are seed, fertilizers,
chemicals, custom operations, hired labor, fuel,
electricity, lubrication, repairs, purghased
irrigation water, and baling. The accounts
including Government programs also include
expenses associated with set-aside acres.



The structure of the three accounts presented in this report are slightly different from each other.

Sectoral account, excluding

Government programs

Gross value of production:
Barley

Barley straw and grazing
Total, gross value of production

Cash expenses:
Seed
Fertilizer
Chemicals
Custom operations
Fuel, lube, and electricity
Repairs
Hired labor
Purchased water and baling

Total, variable cash expenses

General farm overhead
Taxes and insurance

Interest
Total, fixed cash expenses

Total, cash expenses

Gross value of production less cash

expenses

Economic (full-ownership) costs:
Variable cash expenses
General farm overhead
Taxes and insurance
Capital replacement
Operating capital
Other nonland capital
Land
Unpaid labor

Total, economic costs

Residual returns to management
and risk

Yield (bushels per planted acre)

Sectoral account, including
Government programs
Gross value of production:
Market value of barley grain
Deficiency payments
Barley straw, haying and grazing
Total, gross value of production

Cash expenses:
Seed
Fertilizer
Chemicals
Custom operations
Fuel, lube, and electricity
Repairs
Hired labor

Purchased water, cover crop seed,

and baling
Total, variable cash expenses

General farm overhead
Taxes and insurance

Interest
Total, fixed cash expenses
Total, cash expenses

Gross value of production less cash
expenses

Economic (full-ownership) costs:
Variable cash expenses
General farm overhead
Taxes and insurance
Capital replacement
Operating capital
Other nonland capital
Land
Unpaid labor

Total, economic costs

Residual returns to management
and risk

Yield (bushels per planted acre)
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Farm-operator account

Gross value of production:
Barley

Barley straw and grazing
Total, gross value of production

Variable cash expenses:
Seed
Fertilizer
Chemicals
Custom operations
Fuel, lube, and electricity
Repairs
Hired labor
Purchased water and baling

General farm overhead
Real estate & property taxes
Insurance
Interest
Land rent
Total, fixed cash expenses

Noncash expenses:
Depreciation
Hired labor benefits
Total costs:
Variable cash expenses
Fixed cash expenses

Noncash expenses

Total costs

Residual returns to equity, unpaid
labor, management, and risk

Yield (bushels per acre)
Farm operator's share (bushels
per acre)



FIXED EXPENSES must be paid regardless of
whether or not a crop is produced. Fixed
expenses include general farm overhead, taxes,
insurance, and interest on loans. Overhead costs
consist of expenses for utilities (excluding water
and electricity for irrigation), farm shop and office
equipment and supplies, accounting and legal
fees, blanket insurance policies, fence
maintenance and repairs, motor vehicle
registration, chemicals applied to maintain farm
roads and ditches, and any other general
expenses attributable to the entire farm business.
Taxes are only on real estate and personal
property and do not include Federal or State
income taxes. Insurance is only for crop and
livestock insurance, other than Federal crop
insurance and the farm share of motor vehicle
liability and blanket insurance policies. Interest
expenses include the cash finance charges and
service fees actually reported in the survey and
paid for loans on machinery, the farm share of
motor vehicles, purchases of inputs, land
contracts, mortgages, and any other loans
secured by real estate.

In the farm-operator accounts, land rent is the
actual expense reported by the operator for cash-
rented barley acreage.

ECONOMIC COSTS are longterm costs that reflect
the production situation as if the operation fully
owned all production inputs. An opportunity cost
is calculated for all capital inputs and land,
whether owned, rented, or financed. Economic
costs include variable cash expenses, general
farm overhead, taxes and insurance, capital
replacement, an imputed cost of capital invested
in the production process, unpaid labor, and land.
Capital replacement cost represents a portion of
the value of the machinery and equipment used
up during the year in the production of a crop,
plus an additional cost required to bring these
items up to the same level of quality that they
were at the beginning of the period.

OPPORTUNITY COSTS are imputed for values of
capital, land, and unpaid labor in alternative uses.
The cost of operating capital is the expense of
carrying input expenses from the time they are
used until harvest. ERS imputes this cost at the
6-month U.S. Treasury bill rate. The cost of
having capital invested in farm machinery and
equipment (nonland capital) is measured using
the longrun rate of return to agricultural
production assets from current income. ERS
values land in cost-of-production accounts at its
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rental value. The land rental rates are a
composite of share (valued at the harvest-period
price) and cash rental rates for a particular crop,
minus real estate taxes that already have been
included in other taxes and the value of inputs
supplied by the landlord. ERS imputes the value
of unpaid labor (hired labor is a variable cash
expense) at the wage rate for agricultural
workers. Additional value of unpaid labor, such
as for management and entrepreneurial skill, is
treated as a residual return.

NONCASH COSTS are estimated for farm-operator
accounts rather than economic costs. Noncash

costs include depreciation and noncash benefits
provided for hired labor (such as meals, housing,
vehicles, etc.).

Two RETURNS are included in each sector
account. Gross value of production less cash
expenses is the net cash return that measures
the shortrun cash-flow position. Net cash return
is an indication of the minimum return needed
from a crop to keep it in production. Gross value
of production less economic costs is the residual
returns to management and risk that measure the
longrun position of the enterprise. This returns
measure is useful for assessing relative returns
among commodities.

The farm-operator account includes only one
measure of returns. Returns to equity, unpaid
labor, management, and risk are included in the
operator's account in the form of a residual, and
as such, are estimated as the gross value of
production including the value of the secondary
crop less the total cash and noncash costs.



Estimation Procedures

Procedures used to derive an estimate for a
particular component of costs or returns are
constrained by available data. Four general
approaches were used to estimate production
costs: direct costing, allocation of whole-farm
costs, valuing quantities of inputs, and indirect
costing (fig. 19).

DIRECT COSTING is achieved by summarizing
survey responses to questions about the dollar
amount paid for each item on a particular crop.
This method is best suited for estimating
components of variable costs such as seed,
fertilizers, chemicals, custom operations, baling,
hired labor, purchased irrigation water, and
technical services.

ALLOCATING WHOLE-FARM EXPENSES occurs for
inputs that are not specifically associated with
production of a commodity. For example,
expenses for overhead items, interest, taxes, and
insurance cannot be directly attributed to the
production of an individual farm commodity.
Survey data on production, along with secondary
price data, are used to determine each farm's
total value of production. Expenses incurred by
the whole-farm for a particular input are then
allocated to an enterprise based on the
enterprise’s share of the operation’s total value of
production.

Figure 19

VALUING QUANTITIES OF INPUTS requires survey
data of the physical quantities of inputs used in
production. This approach is used for seed and
unpaid labor. Costs are estimated by multiplying
survey input quantities by State-level prices.

INDIRECT COSTING involves the combination of
survey information and engineering formulas.
Detailed information is collected on the survey
regarding the machinery complement used in
production. The data collected include acreage
covered, type and size of machine, and type of
fuel used. This information is used to support
equations of technical relationships that describe
fuel consumption, repair requirements, and
replacement costs. Engineering formulas are
modified to reflect technological advances as they
occur. Components of economic costs including
operating capital, nonland capital, and land are
estimated using a COMBINATION of these
approaches. Operating capital cost is the sum of
variable expenses times the 6-month Treasury bill
rate. Nonland capital is the average machinery
value times the longrun rate of return to farm-
sector assets. Land cost includes a combination
of cash rental rates and landlords’ returns from
share rental arrangements less landlords’
expenses and real estate tax.

Approaches used to estimate the barley cost of production components

Allocating Valuing Some
Direct whole-farm quantities Indirect combination
costing expenses of inputs costing of approaches
» Fertilizers » General farm »Seed » Fuel, » Operating
» Chemicals overhead » Unpaid labor lubrication, capital
» Custom » Interest electricity » Other
operations » Taxes and » Repairs nonland
» Hired labor insurance » Capital capital
» Purchased replacement »Land
irrigation water
» Technical
services
» Baling
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Glossary

Allocated returns is another term used for the opportunity costs for owned inputs identified in the
definition of total economic costs.

Barley farms represent those selected in the 1992 Farm Costs and Returns Survey, Barley Costs of
Production version. Barley farms are defined as farm operations that planted barley with the intention
of harvesting grain.

Barley production regions are groups of States with common cultural practices in barley production.
The Northeast (NE) includes Maryland (MD), Pennsylvania (PA), and Virginia (VA); the Northern Plains
(NP) includes Minnesota (MN), Montana (MT), North Dakota (ND), South Dakota (SD), and Wyoming
(WY); the Northwest (NW) includes Idaho (ID), Oregon (OR), and Washington (WA); the Southwest
(SW) includes California (CA), Colorado (CO), and Utah (UT).

Conservation tillage farms are those that had an estimate of 30 percent or more of the previous crop
residue covering the soil when barley was planted.

Crop acreage base, for feed grains and wheat, is the 5-year moving average of land planted to a crop
plus land "considered planted” to a crop as certified by the FSA. Land put into an approved
conserving use is "considered planted" to a program crop.

Crop rotation refers to the crops planted in 1991 on the acres planted to barley in 1992.
Debt-to-asset ratio is calculated by dividing total liabilities by total assets.

Deficiency payments are Government payments made to farmers who participate in feed grain,
wheat, rice, or upland cotton programs. The payment rate is based on the difference between a target
price and the market price or loan rate, whichever difference is less. The total payment a farm
receives is the payment rate multiplied by the eligible production (payment acreage times the program
yield).

Economic class is an economic classification of farm size. The classification is based on the gross
receipts, including gross annual sales of crops; livestock, poultry, and products; miscellaneous
agricultural products; and all Government payments of the farm operation.

Enterprise size categories are specified as farms with fewer than 50 barley acres, 50-199 acres, 200-
399 acres, and 400 acres or more.

Expected yield is a term designating barley yield per acre farmers reported that they expected on
their operation at the time of planting.

Financial position describes the financial health of a farm business from a combination of income (net
farm income) and solvency (debt/asset ratio) measures. Farms are categorized into one of four
classes:
o Favorable--positive income and debt/asset ratio less than 0.40. These farms are generally
considered financially stable.

o Marginal income--negative income and debt/asset ratio less than 0.40. Periods of negative
income may not pose financial difficulties if these farms are carrying a low debt load and can
either borrow against equity or obtain income from off-farm sources.

o Marginal solvency--positive income and debt/asset ratio above 0.40. A high debt/asset

ratio may be acceptable if these farms can generate enough income to service their debt and
meet other financial obligations.
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o Vulnerable--negative income and a debt/asset ratio above 0.40. These farms are generally
considered financially unstable.

Government program participation requirements and payment rates are summarized in more detail in
USDA, ASCS, 1992.

High-cost producers are the 25 percent of U.S. barley producers with the highest per-bushel total
variable cash expenses. These producers had average variable cash expenses of $2.20 per bushel.

Low-cost producers are the 25 percent of U.S. barley producers with the lowest per-bushel total
variable cash expenses. These producers had average variable cash expenses per bushel of $0.53.

Major occupation is the occupation the operator identified as the major occupation. Operators were
asked to select from farm and ranch work, hired manager, or something else.

Production specialty is the farm production classification that represents the largest portion of gross
commodity receipts from the farm operation.

Program yields are official average yields based on historical production. The 1992 farm program
payment yield is the farm program payment yield for the 1990 crop year. However, producers whose
1992 program yield is reduced below 90 percent of their 1985 program yield would receive payments
sufficient to guarantee a return equal to 90 percent of the 1985 program yield.

Set-aside or conserving use acreage is the portion of a crop acreage base that must be idled and
put into a conserving use. The conserving use must protect the land from weeds and from wind and
water erosion.

Target prices are commodity prices for feed grains, wheat, rice, and upland cotton, set by Congress,
that are judged to provide a desirable return for farmers.

Total economic costs are long-term costs that account for all production inputs, without regard to the
ownership or equity position of farm operators. Included are variable cash expenses, general farm
overhead, taxes and insurance, capital replacement, and opportunity costs for owned inputs (operating
capital, nonland capital, land, and unpaid labor).

Value of production is an estimate of the total value of all farm products produced on a farm,
excluding the value of intermediate products, such as corn fed to livestock. For the barley operation,
the value of production includes barley grain, barley straw, and grazing.

Variable cash expenses represent the amount of money spent during the production process for
inputs used in the production of barley. Variable cash expenses include seed, fertilizer, chemicals,
custom operations, fuel, lubrication, electricity, repairs, hired labor, purchased irrigation water, and
baling.

0/92 provisions give producers the option to devote all or a portion of their maximum payment
acreage to conservation uses or a minor oilseed crop and receive a deficiency payment on the
acreage. The maximum acreage for 0/92 payments, for example, is the difference between the
acreage planted to the program crop and 92 percent of the maximum payment acreage for the
program crop. The 0/92 payment rate would be the higher of the projected or actual deficiency rate for
the crop.
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Appendix Tables

the United States.

This appendix contains the tables and additional information from the various sections presented
earlier that the authors felt were important in understanding economics of barley production in

Appendix table 1a--Coefficients of variation, barley production cash costs per planted acre, by region, 1992

Region
AlL
Northern FCRS
Item Northeast Plains Northwest  Southwest  farms
Percent
Cash expenses:
Seed 7.04 4.40 6.74 14.03 4.38
Fertilizer 11.55 4.85 12.63 15.51 3.79
Chemicals 16.75 34.53 19.30 15.96 22.50
Custom operations 19.55 17.55 25.05 18.78 11.01
Fuel, lube, and electricity 4.62 7.20 18.65 20.55 6.74
Repairs 4.83 3.80 3.95 6.39 3.12
Hired labor 16.13 15.53 33.27 23.83 12.96
Purchased water and baling 15.71 15.68 23.96 32.31 10.93
Total, variable cash expenses 6.17 4.70 11.94 13.48 3.24
General farm overhead 30.55 8.65 12.27 23.08 6.66
Taxes and insurance 7.17 6.36 9.32 20.59 5.55
Interest 20.02 14.08 20.76 43.18 11.73
Total, fixed cash expenses 11.37 7.10 12.64 16.15 5.78
Total, cash expenses 5.66 3.97 11.78 12.33 3.22
Yield (bushels per planted acre) 2.64 7.22 13.98 15.88 5.9
Appendix table 1b--Coefficients of variation of barley production economic costs per planted acre, by
region,
Region
ALl
Northern FCRS
Item Northeast Plains Northwest Southwest farms
Percent
Economic (full-ownership) costs:
Variable cash expenses 6.17 4.70 11.94 13.48 3.24
General farm overhead 30.55 8.65 12.27 23.08 6.66
Taxes and insurance 7.17 6.36 9.32 20.59 5.55
Capital replacement 3.42 5.63 4.26 7.55 4.58
Operating capital 6.17 4.70 11.94 13.48 3.24
Other nonland capital 3.67 5.91 4.52 6.64 4.64
Land 5.04 7.15 17.25 29.70 6.50
Unpaid labor 12.46 7.18 11.85 18.95 6.43
Total, economic costs 4.15 2.92 10.06 12.75 2.92
Yield (bushels per planted acre) 2.64 7.22 13.98 15.88 5.94
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Appendix table 2--Input use of barley production operations, by region, 1992

Region
Item unit All
Northern FCRS
Northeast Plains Northwest Southwest farms

Seed:

Rate-all acres Bushels per acre 2.36 1.64 1.92 1.92 1.73
Acres reseeded Percent of acres 0.00 * * 5.00 *
Home-grown seed Percent of seed 36.94 45.81 13.71 41.19 38.54
Fertilizer use:

Any fertilizer Percent of farms 99.56 88.75 92.51 67.65 89.52
Nitrogen do. 84.37 82.89 88.22 60.59 82.52
Phosphorus do. 72.88 69.51 42.59 22.29 62.63
Potassium do. 72.88 22.83 14.19 5.89 27.40
Manure do. 45.00 8.82 11.15 16.70 14.80
Fertilizer application rate:

Nitrogen Pounds per acre 56.44 49.11 77.16 59.34 55.17
Phosphorus do. 35.28 26.29 17.17 4.36 23.52
Potassium do. 46.66 6.67 3.43 0.41 7.15
Manure Ton per acre 1.75 0.04 0.26 0.46 0.17
Chemicals use:

Any chemicals Percent of farms 27.56 80.15 90.05 67.01 73.49
Herbicides do. 26.99 79.62 89.08 59.45 72.43
Insect-fungicides do. * * * 14.82 *
Herbicide Acre-treatments 0.42 1.13 1.34 0.80 1.12
Tillage system:

Conventional Percent of farms 80.87 73.03 82.61 91.16 76.83
Conservation do. 19.13 26.97 17.39 8.84 23.17
Tillage/planting Field passes 3.63 4.08 417 3.80 4.06
Tillage/planting Hours per acre 0.72 0.39 0.55 0.53 0.44
Soil covered Percent 19.40 21.69 14.49 12.06 19.59
Custom operations:

Any custom operations Percent of farms 51.47 42.68 58.54 61.37 47.66
Land prep/cultivation do. 7.81 22.34 20.23 * 18.74
Fert/Chem application do. 40.09 25.42 42.55 41.77 31.28
Harvesting/hauling do. 15.17 10.97 30.21 38.14 16.39
Fuel use:

Diesel Gallons per acre 5.35 4.88 7.17 7.79 5.51
Gasoline do. 2.69 2.43 3.19 2.32 2.57
Electricity KW hours per acre 0.00 0.18 2.99 1.66 0.78
Labor use:

Unpaid labor Hours per acre 2.1 0.83 1.58 1.40 1.05
Paid labor do. 0.78 0.25 1.05 2.35 0.56

* = Less than 5 percent.
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Appendix table 3--Characteristics of barley farm operations, by region, 1992

Region
ALl
Item unit Northern FCRS
Northeast Plains Northwest Southwest Farms

Number of barley farms Number 7,479 33,709 8,636 3,418 53,241
Share of FCRS farms Percent 14.05 63.31 16.22 6.42 100.00
Share of FCRS acreage do. * 71.51 18.28 6.52 100.00
Share of FCRS production do. * 68.98 20.08 6.12 100.00
Sales class:

$0-%$49,999 Percent of farms 21.29 30.26 15.17 41.99 27.31

$50,000-%$99,999 do. 18.81 20.17 18.78 11.23 19.18

$100,000-%$499,999 do. 52.99 47.27 56.37 31.10 48.51

$500,000 or more do. 6.91 * 9.67 15.67 5.00
Value of production:

Barley Dollars per farm 3,065 14,736 23,142 14,525 14,447

Farm Dol lars 180,682 144,340 251,006 291,800 176,213
Total operated acres Acres 418 1,739 1,370 1,555 1,482
Barley acres planted do. 37 158 157 142 140
Barley acres harvested do. 36 151 154 136 135
Barley straw Percent of acres 56.18 8.92 17.39 20.84 12.99
Barley acreage tenure:

Owned do. 49.52 49.26 43.61 41.99 47.76

Cash rented do. 47.90 27.10 13.57 35.89 25.97

Share rented do. * 23.64 42.82 21.60 26.23
Barley acreage practices:

Irrigated do. 0.00 7.31 36.41 43.66 14.73

Dryland do. 100.00 92.69 63.59 56.34 85.27
Double-cropped do. 78.45 * * * *

Fallow do. 0.00 7.51 8.00 23.41 8.36
Feed barley do. 100.00 52.75 74.99 93.20 61.20
Malt barley do. 0.00 47.25 25.01 6.80 38.80
Actual yield Bushels per acre 76.27 56.42 64.24 54.95 58.49
Expected yield do. 78.82 56.04 75.59 63.69 60.96
Previous crop:

Barley Percent of farms * 9.54 33.92 46.99 15.22

Corn do. 59.28 12.80 * 10.78 17.86
Wheat do. * 46.09 33.15 * 35.20

Fal low do. * 7.03 7.20 15.76 6.89
Crop rotation:

Barley-barley do. * 5.59 18.39 31.61 8.75
Corn-corn do. 36.12 * * 5.70 7.78
Wheat-wheat do. * 16.12 * 0.00 10.96

Fal low-wheat do. 0.00 16.21 15.02 * 12.79
Production specialty:

Cash grains do. 18.97 60.74 46.71 24.94 50.30
Other crops do. 6.70 5.00 22.75 26.39 9.44
Livestock do. 74.33 34.34 30.53 48.67 40.26
Livestock:

Hogs do. 26.20 14.29 7.64 10.88 14.67
Beef cattle do. 45.87 53.58 46.47 54.02 51.38
Dairy cattle do. 55.00 9.69 19.49 26.46 18.72
Other do. 39.19 19.76 33.31 47.79 26.49
Barley for farm use Percent of production 41.89 14.68 9.87 25.99 15.72
Financial position:

Favorable Percent of farms 78.63 70.88 71.17 63.71 71.56
Marginal income do. 18.57 15.88 15.70 26.05 16.88
Marginal solvency do. 2.79 8.87 8.76 9.43 8.03
Vulnerable do. 0.00 * * * *
Debt-to-asset Ratio 0.07 0.18 0.17 0.09 0.15

Note: Data may not add due to rounding or omission of possible categories. * = Less than 5 percent.
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Appendix table 4a--Coefficients of variation of barley production cash costs per planted acre, selected
States, 1992

Item 1daho Montana North Dakota Oregon Pennsylvania

Percent

Cash expenses:

Seed 8.52 10.59 4.48 11.46 6.94
Fertilizer 7.97 8.90 4.69 11.09 18.63
Chemicals 18.49 62.06 7.83 19.21 4493
Custom operations 27.65 19.90 24.98 50.70 33.84
Fuel, lube, and electricity 18.92 21.1 5.10 26.95 5.13
Repairs 7.20 5.30 3.76 7.21 8.04
Hired labor 41.36 29.45 28.01 36.11 28.42
Purchased water and baling 27 .49 34.04 46 .65 48.70 15.44
Total, variable cash expenses 7.70 10.97 3.72 9.96 8.45
General farm overhead 13.41 17.40 9.60 17.98 67.31
Taxes and insurance 10.03 9.99 11.22 11.69 11.72
Interest 13.12 28.43 15.18 41.86 52.99
Total, fixed cash expenses 6.88 16.66 7.92 16.58 23.86
Total, cash expenses 6.27 8.91 4.21 9.83 9.27
Yield (bushels per planted acre) 4.86 14.13 4.12 11.21 4.85
Continued- -

Appendix table 4a--Coefficients of variation of barley production cash costs per planted acre, selected
States, 1992--continued

Item South Dakota Utah Washington Wyoming

Percent

Cash expenses:

Seed 6.77 5.47 5.10 8.56
Fertilizer 20.02 13.10 20.31 13.56
Chemicals 26.57 27.13 26.97 19.43
Custom operations 41.22 24.20 41.94 31.74
Fuel, lube, and electricity 13.85 13.59 24 .45 13.86
Repairs 8.88 6.50 4.69 10.18
Hired labor 69.68 31.88 24.51 19.48
Purchased water and baling 57.21 18.88 49.69 14.642
Total, variable cash expenses 8.69 7.49 16.17 7.13
General farm overhead 24.07 57.49 11.34 14.56
Taxes and insurance 6.95 23.09 9.83 14.24
Interest 39.16 65.94 32.04 20.09
Total, fixed cash expenses 17.91 44.56 16.60 10.96
Total, cash expenses 9.73 11.06 15.94 6.15
Yield (bushels per planted acre) 8.64 8.86 21.10 6.07
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Appendix table 4b--Coefficients of variation
selected States, 1992

of barley production economic costs per planted acre,

Item Idaho Montana North Dakota Oregon Pennsylvania
Percent
Economic (full-ownership) costs:
Variable cash expenses 7.70 10.97 3.72 9.96 8.45
General farm overhead 13.41 17.40 9.60 17.98 67.31
Taxes and insurance 10.03 9.99 11.22 11.69 11.72
Capital replacement 7.04 12.45 3.08 13.48 5.94
Operating capital 7.70 10.97 3.72 9.96 8.45
Other nonland capital 6.89 12.60 2.67 9.44 6.89
Land 11.50 14.89 5.86 21.18 9.26
Unpaid labor 20.08 17.77 7.07 19.12 17.57
Total, economic costs 5.36 6.36 2.47 7.20 5.79
Yield (bushels per planted acre) 4.86 14.13 4.12 11.21 4.85
Continued--

Appendix table &4b--Coefficients of variation of barley production economic costs per planted acre,
selected States, 1992--continued

[tem South Dakota Utah Washington Wyoming
Percent
Economic (full-ownership) costs:
Variable cash expenses 8.69 7.49 16.17 7.13
General farm overhead 24.07 57.49 11.34 14.56
Taxes and insurance 6.95 23.09 9.83 14.24
Capital replacement 8.25 10.60 3.43 9.01
Operating capital 8.69 7.49 16.17 7.13
Other nonland capital 10.94 7.96 4.18 6.89
Land 6.80 8.69 24.01 14.07
Unpaid labor 16.87 13.52 10.95 15.03
Total, economic costs 5.57 5.91 12.47 6.46
Yield (bushels per planted acre) 8.64 8.86 21.10 6.07

49



Appendix table 5--Input

use of barley production operations, selected States, 1992

Item Unit Idaho Montana North Dakota Oregon Pennsylvania

Seed:

Rate-all acres Bushels per acre 2.00 1.36 1.66 1.94 2.33
Acres reseeded Percent of acres * 5.13 * 8.71 0.00
Home-grown seed Percent of seed 17.44 52.65 41.87 21.04 25.24
Fertilizer use:

Any fertilizer Percent of farms 91.26 77.66 92.31 93.57 99.34
Nitrogen do. 83.84 77.66 82.40 93.57 79.74
Phosphorus do. 50.43 74.22 62.36 34.95 65.50
Potassium do. 17.12 21.95 9.52 10.55 65.50
Manure do. 17.43 * 9.91 * 61.07
Fertilizer application rates:

Nitrogen Pounds per acre 88.19 34.90 53.05 50.60 30.50
Phosphorus do. 26.86 23.17 23.97 8.07 25.18
Potassium do. 5.70 5.56 1.92 1.42 24.20
Manure Tons per acre 0.45 0.04 0.01 0.02 4.80
Chemical use:

Any chemicals Percent of farms 91.91 80.42 79.44 74.81 22.72
Herbicides do. 90.24 76.98 79.44 74.81 22.72
Insect-fungicides do. 6.12 13.50 0.00 * 0.00
Herbicide Acre-treatments 1.31 1.22 1.17 0.93 0.31
Tillage system:

Conventional Percent of farms 87.62 65.34 72.62 83.09 80.40
Conservation do. 12.38 34.66 27.38 16.91 19.60
Tillage/planting Field passes 3.46 3.96 4.13 5.25 3.73
Tillage/planting Hours per acre 0.62 0.33 0.40 0.63 0.84
Soil covered Percent 10.71 24 .64 23.51 16.71 20.16
Custom operations:

Any custom operations Percent of farms 72.26 58.25 34.89 55.07 48.60
Land prep/cultivation do. 19.31 13.98 24.10 18.92 *
Fert/chem application do. 57.52 40.06 17.53 36.31 39.91
Harvesting/haul ing do. 43.51 23.94 6.93 16.81 11.37
Fuel use:

Diesel Gallons per acre 8.39 3.43 4.96 6.15 4.78
Gasoline do. 3.58 1.88 2.49 2.43 2.7
Electricity KW hours per acre 4.80 0.48 0.00 1.68 0.00
Labor use:

Unpaid labor Hours per acre 1.93 0.78 0.69 1.58 2.9
Paid labor do. 1.37 0.21 0.14 0.60 0.52
See note at end of table. Continued- -
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Appendix table 5--Input use of barley production operations, selected States, 1992--continued

Item unit South Dakota Utah Washington Wyoming

Seed

Rate-all acres Bushels per acre 1.85 2.30 1.78 2.17
Acres reseeded Percent of acres 0.00 * * *
Home-grown seed Percent of seed 68.91 35.69 3.81 6.68
Fertilizer use:

Any fertilizer Percent of farms 76.44 73.74 94.57 73.51
Nitrogen do. 74.68 62.94 94.57 67.58
Phosphorus do. 62.52 21.34 30.30 58.25
Potassium do. 14.47 6.47 9.96 25.34
Manure do. 9.74 26.30 * 15.25
Fertilizer application rate:

Nitrogen Pounds per acre 30.48 68.41 69.12 90.10
Phosphorus do. 20.62 6.28 4.73 37.30
Potassium do. 0.57 0.85 0.47 14.56
Manure Tons per acre 0.10 1.67 0.04 0.03
Chemical use:

Any chemicals Percent of farms 64.89 66.39 93.68 74.08
Herbicides do. 64 .89 59.31 93.68 74.08
Insect-fungicides do. 0.00 12.53 0.00 0.00
Herbicide Acre-treatments 0.87 0.57 1.56 0.99
Tillage system:

Conventional Percent of farms 40.48 92.21 72.21 93.92
Conservation do. 59.52 7.79 27.88 6.08
Tillage/planting Field passes 2.91 3.49 4.89 3.87
Tillage/planting Hours per acre 0.32 0.74 0.39 0.70
Soil covered Percent 34.24 11.74 22.09 4.46
Custom operations:

Any custom operations Percent of farms 53.62 52.86 32.16 54.67
Land prep/cultivation do. 25.39 * 22.75 16.00
Fert/chem application do. 37.89 27.66 14.97 21.33
Harvesting/hauling do. 13.66 37.18 9.54 41.64
Fuel use:

Diesel Gallons per acre 4.20 13.04 5.55 7.21
Gasoline do. 1.51 2.92 2.84 8.41
Electricity KW hours per acre 0.09 2.49 0.52 1.85
Labor use:

Unpaid labor Hours per acre 0.59 2.21 1.01 3.67
Paid labor do. 0.03 1.03 0.71 2.93

* = Less than 5 percent.

51



Appendix table 6--Characteristics of barley farm operations, selected States, 1992

Item Unit Idaho Montana North Dakota Oregon Pennsylvania
FCRS barley farms Number 5,047 5,200 18,925 1,176 5,028
Share of FCRS farms Percent 9.48 9.77 35.55 * 9.44
Share of FCRS acreage do. 9.95 18.15 36.29 * *
Share of FCRS production do. 12.92 10.80 37.37 * *
Sales class:

$0-%$49,999 Percent of farms 16.89 16.01 38.80 13.84 24.47
$50,000-%$99,999 do. 18.07 31.10 18.20 23.09 18.94
$100,000-$499,999 do. 52.62 49.27 40.91 49.68 54.62
$500,000 or more do. 12.41 * * 13.39 *
Value of production:

Barley Dollars per farm 27,184 20,039 12,444 16,094 825
Farm Dollars 294,193 159,756 132,282 213,434 133,740
Total operated acres Acres per farm 1,242 3,709 1,468 2,022 265
Barley acres planted do. 147 260 143 145 19
Barley acres harvested do. 143 224 142 137 19
Barley straw Percent of acres 30.14 13.50 3.14 7.58 89.27
Barley acreage tenure:

Owned do. 61.28 55.21 43.10 38.80 73.54
Cash rented do. 16.04 8.45 33.75 14.96 25.61
Share rented do. 22.68 36.34 23.16 46.24 0.85
Barley production practices:

Irrigated do. 56.69 17.53 0.00 38.16 0.00
Dryland do. 43.31 82.47 100.00 61.84 100.00
Doubl e-cropped do. * * 0.00 0.00 55.85
Fallow do. * 22.61 * 45.32 0.00
Feed barley do. 56.26 91.25 40.18 90.36 100.00
Malt barley do. 43.74 8.75 59.82 9.64 0.00
Actual yield Bushels per acre 75.96 34.82 60.23 53.46 73.56
Expected yield do. 80.71 49.08 53.06 71.88 76.59
Previous crop:

Barley Percent of farms 42.66 25.75 1.47 23.09 0.66
Corn do. 6.93 0.00 7.38 * 55.66
Wheat do. 21.43 26.71 60.16 20.61 *
Fallow do. * 34.85 * 30.05 *
Crop rotation:

Barley-barley do. 26.07 13.36 * 9.40 0.00
Corn-corn do. * 0.00 0.00 * 40.57
Wheat-wheat do. * 6.18 24.59 10.06 0.00
Fal low-wheat do. 7.49 13.99 24.12 7.09 0.00
Production specialty: .

Cash grains do. 26.67 58.34 71.15 58.86 9.79
Other crops do. 29.48 * * 18.10 *
Livestock do. 43.85 36.83 27.09 23.04 85.32
Livestock:

Hogs do. 10.95 7.53 10.38 5.24 31.17
Beef cattle do. 57.01 60.93 54.30 48.59 49.18
Dairy cattle do. 31.23 5.48 * 0.00 60.63
Other do. 40.09 36.06 13.34 47.36 52.79
Barley for farm use Percent of production 12.83 14.74 14.82 7.43 67.93
Financial position:

Favorable Percent of farms 69.74 75.12 73.23 70.65 78.84
Marginal income do. 15.76 16.78 12.42 10.55 18.48
Marginal solvency do. 9.04 * 9.37 15.34 *
Vulnerable do. 5.46 5.63 5.00 * 0.00
Debt-to-asset Ratio 0.21 0.18 0.19 0.14 0.06
See note at end of table. Continued- -
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Appendix table 6--Characteristics of barley farm operations, selected States, 1992--continued

Item unit South Dakota Utah Washington Wyoming
FCRS barley farms Number 2,855 1,894 2,413 849
Share of FCRS farms Percent 5.36 * * *
Share of FCRS acreage do. 5.63 * 6.05 2.02
Share of FCRS production do. 5.13 * 5.07 *
Sales class:

$0-$49,999 Percent of farms 10.05 46.40 12.22 21.48
$50,000-%$99,999 do. 31.74 16.28 18.17 27.56
$100,000-%$499,999 do. 56.65 28.69 67.47 33.64
$500,000 or more do. * 8.63 * 17.32
Value of production:
Barley Dollars per farm 8,234 4,237 18,124 47,103
Farm Dollars 159,442 246,046 179,003 189,286
Total operated acres Acres per farm 1,780 550 1,319 1,942
Barley acres planted do. 147 66 186 177
Barley acres harvested do. 140 62 186 177
Barley straw Percent of acres 4.77 49.83 0.13 15.88
Barley acreage tenure:
Owned do. 64.85 72.86 16.38 35.05
Cash rented do. 23.55 17.68 8.96 23.23
Share rented do. 11.61 7.44 74.66 41.72
Barley production practices:
Irrigated do. * 87.38 * 95.61
Dryland do. 97.90 12.62 97.61 *
Double-cropped do. * 0.00 * 0.00
Fallow do. * * * *
Feed barley do. 63.44 100.00 100.00 17.35
Malt barley do. 36.56 0.00 0.00 82.65
Actual yield Bushels per acre 53.14 78.95 49.05 82.01
Expected yield do. 58.52 94.38 68.58 84.65
Previous crop:
Barley Percent of farms 5.53 59.49 20.94 48.61
Corn do. 50.57 13.64 0.00 0.00
Wheat do. 32.51 * 63.78 *
Fallow do. * 6.65 5.39 0.00
Crop rotation:
Barley-barley do. 0.00 36.73 6.71 23.72
Corn-corn do. 6.03 5.72 0.00 0.00
Wheat-wheat do. 10.09 0.00 8.17 *
Fal low-wheat do. 6.03 0.00 34.61 0.00
Production specialty:
Cash grains do. 32.92 13.00 82.71 28.46
Other crops do. 0.00 23.11 10.94 35.7
Livestock do. 67.08 63.89 6.35 35.83
Livestock:
Hogs do. 34.72 13.00 * *
Beef cattle do. 81.25 56.46 23.41 63.99
Dairy cattle do. 15.97 37.79 * 6.95
Other do. 31.24 63.71 12.31 48.57
Barley for farm use Percent of production 39.80 63.03 3.33 1.53
Financial position:
Favorable Percent of farms 61.71 64.78 74.42 58.36
Marginal income do. 22.56 28.87 18.08 13.03
Marginal solvency do. 8.14 5.00 5.00 25.93
Vulnerable do. 7.59 * * *
Debt-to-asset Ratio 0.14 0.07 0.09 0.27

Note: Data may not add due to rounding or omission of

possible categories. *
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Appendix table 7a--Barley production cash costs and returns per planted acre, by variable cost group, 1992

Variable cost group

ALl
Item Low-cost Mid-cost High-cost FCRS
farms farms farms farms
Dollars per planted acre
Gross value of production:
Barley 128.44 127.70 121.96 126.34
Barley straw 2.27 4.96 4.71 4.38
Total, gross value of production 130.71 132.66 126.67 130.72
Cash expenses:
Seed 5.09 6.59 9.56 7.14
Fertilizer 8.65 14.48 22.43 15.61
Chemicals 3.93 7.48 9.76 7.45
Custom operations 1.50 3.30 7.05 4.01
Fuel, lube, and electricity 6.15 8.76 20.96 11.69
Repairs 10.52 12.49 12.48 12.12
Hired labor 1.45 4.31 8.72 5.01
Purchased water and baling 0.22 0.81 465 1.72
Total, variable cash expenses 37.51 58.23 95.40 64.76
General farm overhead 5.28 5.28 5.83 5.44
Taxes and insurance 9.42 10.81 10.60 10.49
Interest 5.89 10.70 10.81 9.82
Total, fixed cash expenses 20.59 26.79 27.23 25.75
Total, cash expenses 58.10 85.02 122.63 90.51
Gross value of production less cash expenses 72.62 47.64 4.04 40.21
Harvest-period price (dollars per bushel) 1.81 2.06 2.81 2.16
Yield (bushels per planted acre) 71.06 62.02 43.39 58.49
Appendix table 7b--Barley production economic costs and returns per planted acre, by variable cost group,
1992
Variable cost group
ALl
Item Low-cost Mid-cost High-cost FCRS
farms farms farms farms
Dollars per planted acre
Gross value of production:
Barley 128.44 127.70 121.96 126.34
Barley straw 2.27 4.96 4.71 4.38
Total, gross value of production 130.71 132.66 126.67 130.72
Economic (full-ownership) costs:
Variable cash expenses 37.51 58.23 95.40 64.76
General farm overhead 5.28 5.28 5.83 5.44
Taxes and insurance 9.42 10.81 10.60 10.49
Capital replacement 22.03 24.53 26.68 2466
Operating capital 0.67 1.04 1.70 1.16
Other nonland capital 12.78 13.05 11.95 12.69
Land 32.75 38.42 32.61 35.72
Unpaid labor 5.55 6.14 8.49 6.69
Total, economic costs 125.99 157.51 193.25 161.61
Residual returns to management and risk 4.73 -24 .86 -66.58 -30.89
Harvest-period price (dollars per bushel) 1.81 2.06 2.81 2.16
Yield (bushels per planted acre) 71.06 62.02 43.39 58.49
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Appendix Table 8a--Coefficients of variation, barley production cash costs, by variable cost group, 1992

Variable cost group

ALl
Item Low-cost Mid-cost High-cost FCRS
farms farms farms farms
Percent
Cash expenses:

Seed 5.92 4.89 10.81 4.38
Fertilizer 8.84 4.98 7.90 3.79
Chemicals 15.79 9.43 40.92 22.50
Custom operations 43.39 15.42 12.94 11.01
Fuel, lube, and electricity 4.28 5.38 14.02 6.74
Repairs 5.32 3.64 6.62 3.12
Hired labor 34.82 16.09 21.89 12.96
Purchased water and baling 24 .34 13.49 17.85 10.93
Total, variable cash expenses 5.08 3.47 6.88 3.24
General farm overhead 11.19 7.83 13.17 6.66
Taxes and insurance 8.37 8.56 8.35 5.55
Interest 14.97 13.46 23.17 11.73
Total, fixed cash expenses 8.90 6.84 11.88 .78
Total, cash expenses 5.45 3.82 7.56 3.22
Yield (bushels per planted acre) 4.28 3.22 11.17 5.94

Appendix table 8b--Coefficients of variation of barley production economic costs, by variable cost group,

1992
Variable cost group
ALl
Item Low-cost Mid-cost High-cost FCRS
farms farms farms farms
Percent
Economic (full-ownership) costs:

Variable cash expenses 5.08 3.47 6.88 3.24
General farm overhead 11.19 7.83 13.17 6.66
Taxes and insurance 8.37 8.56 8.35 5.55
Capital replacement 3.70 3.17 11.30 4.58
Operating capital 5.08 3.47 6.88 3.24
Other nonland capital 3.47 3.45 10.20 4.64
Land 6.30 6.40 12.33 6.50
Unpaid labor 10.10 7.47 14.06 6.43
Total, economic costs 3.43 3.01 7.41 2.92
Yield (bushels per planted acre) 4.28 3.22 11.17 5.94
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Appendix table 9--Input use of barley production operations, by variable cost group, 1992

Variable cost group

[tem Unit All
Low-cost Mid-cost High-cost  FCRS
farms farms farms farms

Seed:

Rate-all acres Bushels per acre 1.72 1.74 1.73 1.73
Acres reseeded Percent of acres * * * *
Home-grown seed Percent of seed 4479 4349 24.98 38.54
Fertilizer use:

Any fertilizer Percent of farms 91.55 89.36 87.84 89.52
Nitrogen do. 72.95 85.44 85.98 82.52
Phosphorus do. 56.56 67.32 59.14 62.63
Potassium do. 22.15 30.43 26.44 27.40
Manure do. 22.04 12.48 12.36 14.80
Fertilizer application rate:

Nitrogen Pounds per acre 43.19 55.08 63.38 55.17
Phosphorus do. 23.51 23.15 24 .24 23.52
Potassium do. 4.38 8.57 6.31 7.15
Manure Tons per acre 0.17 0.18 0.15 0.17
Chemical use:

Any chemicals Percent of farms 74.41 72.19 75.22 73.49
Herbicides do. 74.461 71.08 73.22 72.43
Insect-fungicides do. 0.00 * 6.66 3.18
Herbicide Acre-treatments 0.93 1.15 1.21 1.12
Tillage system:

Conventional Percent of farms 67.88 77.98 83.28 76.83
Conservation do. 32.12 22.02 16.72 23.17
Tillage/planting Field passes 3.76 4.03 4.31 4.06
Tillage/planting Hours per acre 0.40 0.42 0.50 0.44
Soil covered Percent 25.65 19.06 14.74 19.59
Custom operations:

Any custom operations Percent of farms 39.04 44.39 62.64 47.66
Land prep/cultivation do. 26.28 15.99 16.88 18.74
Fert/chem application do. 22.39 28.74 45.07 31.28
Harvesting/haul ing do. * 17.03 27.85 16.39
Fuel use:

Diesel Gallons per acre 4.15 5.59 6.26 5.51
Gasoline do. 2.37 2.45 2.92 2.57
Electricity KW hours per acre 0.00 0.22 2.37 0.78
Labor use:

Unpaid labor Hours per acre 0.84 0.95 1.39 1.05
Paid labor do. 0.13 0.51 0.93 0.56

* =

= Less than 5 percent.
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Appendix table 10--Characteristics of barley farm operations, by variable cost group, 1992

Variable cost group

Item Unit ALl
Low-cost Mid-cost High-cost FCRS
farms farms farms farms

Barley farms Number 13,032 26,753 13,456 53,241
Share of FCRS farms Percent 24 .48 50.25 25.27 100.00
Share of FCRS acreage do. 18.83 53.09 28.07 100.00
Share of FCRS production do. 22.88 56.29 20.82 100.00
Sales class:

$0-$49,999 Percent of farms 27.27 28.71 24.55 27.31
$50,000-%$99,999 do. 20.30 18.75 18.97 19.18
$100,000-$499,999 do. 50.10 46.79 50.39 48.51
$500,000 or more do. * 5.75 6.09 5.00
Value of production:

Barley Dollars per farm 10,196 15,882 15,708 14,447
Farm Dollars 143,707 177,273 205,586 176,213
Total operated acres Acres per farm 1,303 1,525 1,571 1,482
Barley acres planted do. 108 148 155 140
Barley acres harvested do. 107 146 138 135
Barley straw Percent of acres 9.63 13.06 15.11 12.99
Barley acreage tenure:

Owned do. 51.57 48.81 43.22 47.76
Cash rented do. 33.24 28.89 15.56 25.97
Share rented do. 15.01 22.29 41.22 26.23
Barley production practices:

Irrigated do. * 9.81 33.36 14.73
Dryland do. 99.17 90.19 66.64 85.27
Double-cropped do. * * * *
Fallow do. 7.66 5.66 13.93 8.36
Feed barley do. 50.80 57.17 75.78 61.20
Malt barley do. 49.20 42.83 24.22 38.80
Actual yield Bushels per acre 71.06 62.02 43.39 58.49
Expected yield do. 57.33 60.48 64.28 60.96
Previous crop:

Barley Percent of farms 5.78 13.14 28.51 15.22
Corn do. 18.89 18.42 15.74 17.86
Wheat do. 35.06 39.96 25.87 35.20
Fal low do. * 5.28 12.45 6.89
Crop rotation:

Barley-barley do. * 7.79 17.11 8.75
Corn-corn do. * 8.82 9.22 7.78
Wheat-wheat do. 12.39 13.51 * 10.96
Fal low-wheat do. 9.61 15.27 10.95 12.79
Production specialty:

Cash grains do. 45.74 58.46 38.48 50.30
Other crops do. 5.94 6.98 17.72 9.44
Livestock do. 48.32 34.56 43.80 40.26
Livestock:

Hogs do. 15.50 16.60 10.02 14.67
Beef cattle do. 63.05 46.34 50.09 51.38
Dairy cattle do. 14.67 17.89 24.32 18.72
Other do. 22.01 23.67 36.41 26.49
Barley for farm use Percent of production 25.09 13.54 11.30 15.72
Financial position:

Favorable Percent of farms 79.26 69.80 67.59 71.56
Marginal income do. 11.21 17.76 20.63 16.88
Marginal solvency do. 8.29 7.78 8.29 8.03
Vulnerable do. * * * *
Debt-to-asset Ratio 0.18 0.13 0.17 0.15

* = Less than 5 percent.
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Appendix table 11--Characteristics of barley farm operations, by sales class, 1992

Sales class

AlL
Item Unit $0- $50,000- $100,000- $500,000 FCRS
$49,999 $99,999 $499,999 or more Farms
FCRS barley farms Number 14,539 10,213 25,827 2,662 53,241
Share of FCRS farms Percent 27.31 19.18 48.51 5.00 100.00
Share of FCRS acreage do. 11.65 13.50 63.68 11.16 100.00
Share of FCRS production do. 9.07 12.17 65.10 13.67 100.00
Value of Production
Barley Dollars per farm 4,652 8,684 19,217 43,765 14,447
Farm Dollars 30,411 81,037 209,981 1,009,927 176,213
Total operated acres Acres per farm 568 1,103 1,915 3,728 1,482
Barley acres planted do. 60 98 183 312 140
Barley acres harvested do. 57 95 176 311 135
Percent straw Percent of acres 7.93 16.71 11.25 23.72 12.99
Barley acreage tenure:
Owned do. 49.66 47.53 48.72 40.55 47.76
Cash rented do. 24.67 20.65 24.78 40.55 25.97
Share rented do. 25.37 31.82 26.49 18.90 26.23
Barley production practices:
Irrigated do. 11.46 13.01 11.96 36.01 14.73
Dryland do. 88.54 86.99 88.04 63.99 85.27
Double-cropped do. * * * 5.46 *
Fallow do. 13.61 15.05 5.68 10.08 8.36
Feed barley do. 66.72 67.42 55.83 78.54 61.20
Malt barley do. 33.28 32.58 4417 21.46 38.80
Actual yield Bushels per acre 45.51 52.69 59.80 71.61 58.49
Expected yield do. 50.78 56.87 61.41 73.95 60.96
Previous Crop:
Barley Percent of farms 16.13 11.36 15.14 25.85 15.22
Corn do. 8.80 13.86 24.20 21.08 17.86
Wheat do. 34.11 51.29 31.74 12.94 35.20
Fal low do. 9.02 10.67 * * 6.89
Crop Rotation:
Barley-Barley do. 8.99 6.06 9.33 12.11 8.75
Corn-Corn do. * 5.24 11.45 10.97 7.78
Wheat-Wheat do. 6.75 16.94 12.00 * 10.96
Fallow-Wheat do. 19.86 19.66 7.42 * 12.79
Production specialty:
Cash grains do. 57.20 64.76 43.98 18.48 50.30
Other crops do. 6.28 * 10.45 37.03 9.44
Livestock do. 36.52 31.05 45.58 4448 40.26
Livestock:
Hogs do. 9.85 14.46 18.03 9.16 14.67
Beef cattle do. 59.79 59.93 43.72 46.86 51.38
Dairy cattle do. 10.49 13.72 24 .41 27.71 18.72
Other do. 21.78 34.81 25.17 33.00 26.49
Barley for farm use Percent of production 12.17 17.95 14.94 19.77 15.72
Financial position
Favorable Percent of farms 77.43 65.49 70.46 73.31 71.56
Marginal income do. 17.31 24.80 13.79 14.10 16.88
Marginal solvency do. * 5.20 11.60 12.59 8.03
Vulnerable do. * * * 0.00 *
Debt-to-asset ratio Ratio 0.06 0.12 0.16 0.19 0.15

* =

= Less than 5 percent.
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Appendix table 12a--Coefficients of variation of barley production cash costs per planted acre, by

enterprise size, 1992

Barley acres planted

Item ALl
Fewer than 50-199 200-399 400 acres FCRS
50 acres acres acres or more farms

Percent
Cash expenses:

Seed 5.71 4.26 9.64 7.34 4.38
Fertilizer 11.64 6.63 5.32 8.18 3.79
Chemicals 14.06 8.39 43.78 12.08 22.50
Custom operations 15.53 13.43 31.26 18.13 11.01
Fuel, lube, and electricity 12.11 7.22 13.15 14.30 6.74
Repairs 3.92 3.10 7.61 5.27 3.12
Hired labor 31.89 12.35 23.11 21.03 12.96
Purchased water and baling 20.04 12.63 23.07 30.01 10.93
Total, variable cash expenses 6.96 4.25 5.06 6.46 3.24
General farm overhead 15.49 9.35 8.64 10.69 6.66
Taxes and insurance 8.73 6.40 12.28 9.01 5.55
Interest 30.96 12.41 21.44 19.20 11.73
Total, fixed cash expenses 12.14 7.23 11.44 11.01 5.78
Total, cash expenses 6.69 4.51 5.53 6.90 3.22
Yield (bushels per planted acre) 5.22 3.79 13.63 9.31 5.94

Appendix table 12b--Coefficients of variation of barley production economic costs per planted acre, by

enterprise size, 1992

Barley acres planted

Item ALl
Fewer than 50-199 200-399 400 acres FCRS
50 acres acres acres or more farms
Percent
Economic (full-ownership) costs:
Variable cash expenses 6.96 4.25 5.06 6.46 3.24
General farm overhead 15.49 9.35 8.64 10.69 6.66
Taxes and insurance 8.73 6.40 12.28 9.01 5.55
Capital replacement 3.23 2.99 11.31 5.1 4.58
Operating capital 6.96 4.25 5.06 6.46 3.24
Other nonland capital 5.1 3.19 11.19 5.22 4.64
Land 7.7 7.06 13.06 11.81 6.50
Unpaid labor 8.20 6.77 13.43 15.93 6.43
Total, economic costs 4.80 3.25 6.72 5.46 2.92
Yield (bushels per planted acre) 5.22 3.79 13.63 9.31 5.94
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Appendix table 13--Input use of barley production operations, by enterprise size, 1992

Barley acres planted

ALl
Item Unit Fewer than 50-199 200-399 400 acres  FCRS
50 acres acres acres or more farms

Seed:

Rate-all acres Bushels per acre 1.90 1.84 1.75 1.59 1.73
Acres reseeded Percent of acres * * * * *
Home-grown seed Percent of seed 38.38 33.77 32.21 48.94 38.54
Fertilizer use:

Any fertilizer Percent of farms 84.67 90.73 95.72 96.74 89.52
Nitrogen do. 68.80 89.26 95.46 96.74 82.52
Phosphorus do. 49._46 66.68 78.17 81.37 62.63
Potassium do. 34.37 21.38 22.66 28.72 27.40
Manure do. 28.51 7.88 * 0.00 14.80
Fertilizer application rate:

Nitrogen Pounds per acre 32.24 47.87 57.73 64.07 55.17
Phosphorus do. 23.82 21.35 25.56 23.40 23.52
Potassium do. 9.79 4.79 10.78 5.23 7.15
Manure Tons per acre 1.29 0.17 0.06 0.00 0.17
Chemical use:

Any chemicals Percent of farms 53.43 82.56 95.91 90.87 73.49
Herbicides do. 52.38 81.14 95.39 90.32 72.43
Insect-fungicides do. * * * 8.45 *
Herbicide Acre-treatments 0.62 0.97 1.21 1.29 1.12
Tillage system:

Conventional Percent of farms 88.28 74.27 63.05 56.49 76.83
Conservation do. 1.72 25.73 36.95 43.51 23.17
Tillage/planting Field passes 4.03 4.20 4 .65 3.45 4.06
Tillage/planting Hours per acre 0.72 0.55 0.44 0.27 0.44
Soil surface covered Percent 15.95 20.57 22.49 28.41 19.59
Custom operations:

Any custom operations Percent of farms 40.98 48.55 55.45 63.03 47.66
Land prep/cultivation do. 11.79 16.28 32.60 38.91 18.74
Fert/chem application do. 27.45 34.39 30.98 37.58 31.28
Harvesting/hauling do. 16.29 15.94 15.81 20.30 16.39
Fuel use:

Diesel Gallons per acre 5.97 5.53 6.01 4.94 5.51
Gasoline do. 3.14 2.77 2.82 2.05 2.57
Electricity KW hours per acre 0.34 0.85 1.13 0.53 0.78
Labor use:

Unpaid labor Hours per acre 2.17 1.21 1.02 0.69 1.05
Paid labor do. 0.28 0.34 0.46 0.87 .56

= Less than 5 percent.
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Appendix table 14--Characteristics of barley farm operations, by enterprise size, 1992

Barley acres planted

ALl
Item Unit Fewer than 50-199 200-399 400 acres FCRS
50 acres acres acres or more farms

FCRS barley farms Number 21,625 19,241 8,372 4,003 53,241
Share of FCRS farms Percent 40.62 36.14 15.73 7.52 100.00
Share of FCRS acreage do. 8.17 27.20 30.04 34.59 100.00
Share of FCRS production do. 8.06 26.76 33.47 31.71 100.00
Sales class:

$0-$49,999 Percent of farms 45.22 21.35 5.93 * 27.31
$50,000-$99,999 do. 17.46 25.74 17.72 0.00 19.18
$100,000-%$499,999 do. 35.22 48.67 68.47 77.78 48.51
$500,000 or more do. * * 7.87 18.34 5.00
Value of production:

Barley Dollars per farm 1,927 8,589 34,434 68,432 14,447

Farm Dol lars 102,739 159,483 252,177 494,666 176,213
Total operated acres Acres per farm 694 1,675 2,014 3,698 1,482
Barley acres planted do. 28 105 267 643 140
Barley acres harvested do. 28 101 263 607 135
Barley straw Percent of acres 36.35 18.15 11.15 5.02 12.99
Barley acreage tenure:

Owned do. 55.52 54.41 44,28 43.72 47.76

Cash rented do. 33.11 23.87 26.80 25.21 25.97

Share rented do. 11.30 21.60 28.92 31.07 26.23
Barley production practices:

Irrigated do. 15.07 16.63 19.37 9.12 14.73
Dryland do. 84.93 83.37 80.63 90.88 85.27
Double-cropped do. 12.03 * * * *

Fallow do. 6.84 8.65 10.16 6.93 8.36
Feed barley do. 82.38 69.55 50.08 59.27 61.20
Malt barley do. 17.62 30.45 49.92 40.73 38.80
Actual yield Bushels per acre 57.66 57.56 65.17 53.62 58.49
Expected yield do. 60.08 60.87 65.54 57.25 60.96
Previous crop:

Barley Percent of farms 12.31 15.21 16.78 27.77 15.22

Corn do. 24.22 16.90 10.17 * 17.86
Wheat do. 17.00 45.13 49.83 55.21 35.20

Fal low do. 6.47 6.40 9.85 5.30 6.89
Crop rotation:

Barley-barley do. 6.42 6.79 11.85 24.22 8.75
Corn-corn do. 15.39 * * 0.00 7.78
Wheat-wheat do. * 14.02 22.81 15.46 10.96

Fallow-wheat do. 9.36 16.77 12.79 12.27 12.79
Production specialty:

Cash grains do. 35.12 50.51 74.28 81.12 50.30
Other crops do. 8.49 8.64 13.09 10.73 9.44

Livestock do. 56.38 40.85 12.63 8.15 40.26
Livestock:

Hogs do. 17.98 13.55 12.40 6.91 14.67
Beef cattle do. 54.17 56.67 42.74 28.89 51.38
Dairy cattle do. 31.61 15.11 * 0.00 18.72
Other do. 31.92 27.43 18.57 9.17 26.49
Barley for farm use Percent of production 40.28 29.51 6.91 7.12 15.72
Financial position:

Favorable Percent of farms 79.55 67.57 63.28 64.89 71.56
Marginal income do. 13.93 20.55 15.30 18.50 16.88
Marginal solvency do. * 7.84 15.05 12.56 8.03
Vulnerable do. * * 6.37 * *
Debt-to-asset Ratio 0.12 0.13 0.21 0.20 0.15

= Less than 5 percent.
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Appendix table 15--Statistical reliability of

barley production cost estimates, 1992

95-percent confidence interval

Item Sample Cash costs Economic costs
Size
Lower Mean Upper Lower Mean Upper
Dollars per planted acre
ALl FCRS farms 585 84.80 90.51 96.22 152.36 161.61 170.86
Barley regions:
Northeast 83 84.91 95.50 106.09 143.56 156.27 168.98
Northern Plains 252 70.12 76.04 81.96 131.57 139.56 147.55
Northwest 157 106.35 138.28 170.21 188.16 234.37 280.58
Southwest 93 85.26 112.43 139.60 151.89 202.49 253.09
Selected barley States:
Idaho 78 145.95  166.40 186.85 246.64 275.59 304.54
Montana 71 66.48 80.55 94.62 108.90 124.41 139.92
North Dakota 84 58.44 63.70 68.96 124 .25 130.57 136.89
Oregon 32 94.08 116.53 138.98 188.85 219.88 250.91
Pennsylvania 36 75.86 92.70 109.54 140.09 158.02 175.95
South Dakota 38 40.99 50.65 60.31 88.92 99.82 110.72
Utah 50 106.51 135.99 165.47 217.70 246.22 274.74
Washington 47 68.94  100.27 131.60 130.02 172.08 214 .14
Wyoming 33 187.84  213.58 239.32 295.78 338.66 381.54
Variable costs group:
Low-cost 85 51.89 58.10 64.31 117.52 125.99 134.46
Mid-cost 262 78.65 85.02 91.38 148.22 157.51 166 .80
High-cost 238 104.46  122.63 140.80 165.18 193.25 221.32
Enterprise size:
Less than 50 acres 203 68.70 79.07 89.44 145.82 160.96 176.10
50-199 acres 219 73.37 80.49 87.60 150.23 160.45 170.67
200-399 acres 105 93.10 104.42 115.74 155.27 178.82 202.37
400 or more acres 58 76.97 89.01 101.05 131.91 147.72 163.53
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Appendix table 16--1daho barley: Average machinery use per planted acre, 1992

Machinery Times-over 1/ Width 2/ Tractor
Number Feet Horsepower
Chisel plow 0.14 14 141
Disk plow 0.19 8 131
Moldboard plow, regular 0.14 10 196
Moldboard plow, two-way 0.16 5 128
Subsoil chisel plow 0.16 15 164
Offset disk, heavy duty 0.20 14 145
Offset disk, light duty 0.02 27 200
Single disk 0.21 15 121
Tandem disk, regular 0.03 22 115
Field cultivator 0.23 19 147
Row cultivator 0.02 24 180
Duckfoot cultivator 0.16 33 238
Field conditioner (scratcher) 0.10 12 81
Finishing harrow 0.04 24 40
Flex-tine harrow (coil) 0.03 32 147
Multi-weeder 0.02 17 105
Culti-mulcher (roller) 0.22 14 134
Spike tooth harrow 0.29 28 57
Seedbed roller 0.02 14 143
Culti-packer (pulverizer) 0.11 15 127
Fertilizer applicator attached to implement 0.11 20 99
Manure spreader 0.02 12 82
Truck fertilizer spreader trailer mounted 0.04 37 --
Dry fertilizer Applicator Tractor mounted 0.03 48 182
Liquid fertilizer applicator tractor mounted 0.24 21 139
Anhydrous fertilizer applicator trailer mounted 0.05 53 200
Dry fertilizer spreader trailer mounted 0.21 39 104
Liquid fertilizer applicator trailer mounted 0.02 24 --
Chemical applicator attached to implement 0.28 18 141
Chemical applicator, large self-propelled 0.05 51 --
Chemical applicator, small self-propelled 0.04 44 --
Chemical applicator, small truck skid mounted 0.05 39 --
Chemical applicator, tractor mounted 0.58 32 114
Chemical applicator, trailer mounted 0.15 36 89
Broadcast seeder 0.02 12 42
Drill, nmo-till, min-till 0.07 14 250
prill, plain, disc (grain) 0.27 19 107
Drill, press, disc or hoe 0.36 16 100
Planter (no-till) 0.17 13 81
Planter (regular) 0.03 1 86
Combine, self-propelled hillside 0.13 18 --
Combine, self-propelled 2wd 0.51 19 --
Combine, self-propelled 4wd 0.12 21 --
Windrower-swather, self-propelled 0.02 15 --
Bale wagon, self-propelled 0.05 15 --
Baler, pto large 0.06 13 17
Baler, pto small 0.04 13 109
Disk border maker 0.02 4 40
Corrugator 0.1 10 93

Note: Machine operations listed are not in sequence. Machines with times-over less than 0.02 and machines
used in custom operations are excluded.

Machines are repeated because they are different in size or pulled by tractors of different size.

-- Indicates machines are self-propelled, in tandem, or pulled by truck.

1/ Total acres covered in an operation divided by planted acres of the crop. Note that hours per acre given
for land forming equipment.

2/ Width indicates the swath or width of the area covered by the machine, which is not necessarily the
structural width of the machine.
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Appendix table 17--Montana barley: Average machinery use per planted acre, 1992

Machinery Times-over 1/ Width 2/ Tractor
Number Feet Horsepower
Chisel plow 0.62 30 201
Deep ripper-subsoiler 0.02 40 300
Moldboard plow, two-way 0.02 7 117
Stubble-mulch plow 0.29 40 314
Subsoil chisel plow 0.05 24 190
Offset disk, heavy duty 0.02 20 190
Single disk 0.05 18 146
Tandem disk, regular 0.04 15 138
Field cultivator 0.28 32 167
Duckfoot cultivator 0.62 29 207
Field conditioner (scratcher) 0.03 32 54
Flex-tine harrow (coil) 0.10 28 --
Rod weeder 0.45 35 23
Culti-mulcher (roller) 0.05 19 151
Springtooth harrow 0.08 30 118
Powered spike tooth harrow 0.10 43 --
Culti-packer (pulverizer) 0.02 15 120
Roller packer flat roller 0.02 14 120
Fertilizer applicator attached to implement 0.60 29 --
Self-propelled fertilizer spreader 0.10 33 --
Truck fertilizer spreader trailer mounted 0.09 53 160
Dry fertilizer applicator tractor mounted 0.04 40 80
Anhydrous fertilizer applicator trailer mounted 0.08 31 130
Dry fertilizer spreader trailer mounted 0.07 49 118
Liquid fertilizer applicator trailer mounted 0.02 30 250
Chemical applicator attached to implement 0.03 51 106
Chemical applicator, small self-propelled 0.30 45 --
Chemical applicator, small truck skid mounted 0.18 45 --
Chemical applicator, tractor mounted 0.04 36 59
Chemical applicator, trailer mounted 0.23 63 91
Broadcast seeder 0.03 39 153
Drill, air deliver 0.14 38 234
Drill, no-till, min-till 0.05 40 300
Drill, press, disc or hoe 0.68 26 136
Planter (no-till) 0.02 42 170
Planter (air-delivery) 0.09 34 228
Combine, self-propelled hillside 0.12 23 --
Combine, self-propelled 2wd 0.52 22 --
Combine, self-propelled 4wd 0.03 22 --
Windrower-swather, self-propelled 0.19 19 --
Bale wagon, pto 0.02 20 77
Bale loader 0.02 16 78
Baler, pto large 0.10 20 117
Land plane-leveler 0.06 16 135
Hay wagon 0.03 19 48
Rock picker 0.04 22 81

Note: Machine operations listed are not in sequence.

used in custom operations are excluded.

Machines with times-over less than 0.02 and machines

Machines are repeated because they are different in size or pulled by tractors of different size.

-- Indicates machines are self-propelled, in tandem, or pulled by truck.
1/ Total acres covered in an operation divided by planted acres of the crop.

for land forming equipment.

Note that hours per acre given

2/ Width indicates the swath or width of the area covered by the machine, which is not necessarily the

structural width of the machine.
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Appendix table 18--North Dakota barley: Average machinery use per planted acre, 1992

Machinery Times-over 1/ Width 2/ Tractor
Number Feet Horsepower
Chisel plow 1.21 29 210
Coulter-chisel plow 0.03 23 184
Disk plow 0.02 8 140
Moldboard plow, regular 0.08 8 133
Stubble-mulch plow 0.02 24 180
Disk chisel (mulch tiller) 0.02 28 180
Offset disk, heavy duty 0.07 26 194
Offset disk, light duty 0.02 32 275
Single disk 0.04 19 176
Tandem disk, regular 0.09 13 102
Field cultivator 0.87 27 176
Duckfoot cultivator 0.11 27 189
Field conditioner (scratcher) 0.08 41 58
Flex-tine harrow (coil) 0.25 48 17
Multi-weeder 0.03 31 126
Spike tooth harrow 0.04 35 101
Springtooth harrow 0.07 54 160
Culti-packer (pulverizer) 0.04 7 --
Roller packer attachment 0.02 17 --
Fertilizer applicator attached to implement 0.82 27 --
Truck fertilizer spreader trailer mounted 0.03 44 --
Anhydrous fertilizer applicator tractor mounted 0.15 30 19
Dry fertilizer applicator tractor mounted 0.05 36 144
Liquid fertilizer applicator tractor mounted 0.02 23 75
Anhydrous fertilizer applicator trailer mounted 0.16 31 21
Dry fertilizer spreader trailer mounted 0.12 42 118
Chemical applicator attached to implement 0.12 36 --
Chemical applicator, large self-propelled 0.04 60 --
Chemical applicator, small self-propelled 0.29 50 --
Chemical applicator, small truck skid mounted 0.43 48 --
Chemical applicator, tractor mounted 0.04 58 122
Chemical applicator, trailer mounted 0.17 53 113
Drill, air deliver 0.13 31 204
Drill, no-till, min-till 0.05 25 263
Drill, plain, disc (grain) 0.03 1 10
Drill, press, disc or hoe 0.77 21 66
Planter (air-delivery) 0.02 41 275
Combine, self-propelled hillside 0.06 19 --
Combine, self-propelled 2wd 0.77 20 --
Combine, pto, motor mounted 0.16 20 134
Windrower-swather, pto 0.38 21 112
Windrower-swather, self-propelled 0.43 18 --
Grain/hay wagon 0.02 50 165
Rock picker 0.16 6 98
Stalk shredder 0.02 16 135

Note: Machine operations listed are not in sequence. Machines with times-over less than 0.02 and machines
used in custom operations are excluded.

Machines are repeated because they are different in size or pulled by tractors of different size.

-- Indicates machines are self-propelled, in tandem, or pulled by truck.

1/ Total acres covered in an operation divided by planted acres of the crop. Note that hours per acre given
for land forming equipment.

2/ Width indicates the swath or width of the area covered by the machine, which is not necessarily the
structural width of the machine.
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Appendix table 19--Oregon barley: Average machinery use per planted acre, 1992

Machinery Times-over 1/ Width 2/ Tractor
Number Feet Horsepower
Chisel plow 0.31 14 137
Coulter-chisel plow 0.09 17 140
Deep ripper-subsoiler 0.04 14 180
Disk plow 0.12 16 170
Moldboard plow, regular 0.15 9 143
Moldboard plow, two-way 0.10 5 11
Stubble-mulch plow 0.21 28 182
Disk chisel (mulch tiller) 0.20 14 140
Offset disk, heavy duty 0.17 14 131
Single disk 0.14 18 117
Tandem disk, regular 0.06 12 135
Field cultivator 0.73 30 150
Field conditioner (scratcher) 0.10 25 130
Finishing harrow 0.02 12 135
Flex-tine harrow (coil) 0.19 20 88
Rod weeder 0.68 46 172
Culti-mulcher (roller) 0.23 16 97
Spike tooth harrow 0.27 23 48
Springtooth harrow 0.08 28 112
Culti-packer (pulverizer) 0.35 14 110
Roterra 0.02 14 135
Truck fertilizer spreader trailer mounted 0.05 19 39
Anhydrous fertilizer applicator tractor mounted 0.08 49 126
Dry fertilizer applicator tractor mounted 0.02 32 125
Liquid fertilizer applicator tractor mounted 0.1 38 139
Anhydrous fertilizer applicator trailer mounted 0.28 53 191
Dry fertilizer spreader trailer mounted 0.18 38 98
Liquid fertilizer applicator trailer mounted 0.13 50 164
Aerial chemical application 0.02 50 --
Chemical applicator attached to implement 0.05 51 166
Chemical applicator, large self-propelled 0.27 60 --
Atv/motorcycle 0.14 30 290
Chemical applicator, tractor mounted 0.18 44 94
Chemical applicator, trailer mounted 0.40 48 109
Broadcast seeder 0.02 10 130
Drill, lister 0.02 12 33
prill, plain, disc (grain) 0.34 17 95
Drill, press, disc or hoe 0.55 25 141
Combine, self-propelled hillside 0.54 18 --
Combine, self-propelled 2wd 0.22 15 --
Combine, self-propelled 4wd 0.1 23 --
Windrower-swather, self-propelled 0.12 16 --
Rotary mower 0.07 20 200
Shredder, flail 0.03 12 125

Note: Machine operations listed are not in sequence. Machines with times-over less than 0.02 and machines
used in custom operations are excluded.

Machines are repeated because they are different in size or pulled by tractors of different size.

-- Indicates machines are self-propelled, in tandem, or pulled by truck.

1/ Total acres covered in an operation divided by planted acres of the crop. Note that hours per acre given
for land forming equipment.

2/ Width indicates the swath or width of the area covered by the machine, which is not necessarily the
structural width of the machine.
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Appendix table 20--Pennsylvania barley: Average machinery use per planted acre, 1992

Machinery Times-over 1/ Width 2/ Tractor
Number Feet Horsepower
Chisel plow 0.27 8 m
Disk plow 0.14 6 104
Moldboard plow, regular 0.16 7 89
Disk chisel (mulch tiller) 0.09 1 123
Offset disk, heavy duty 0.23 14 115
Offset disk, light duty 0.17 12 90
Single disk 0.57 13 98
Tandem disk, regular 0.17 14 108
Field cultivator 0.18 12 108
Field conditioner (scratcher) 0.02 12 115
Flex-tine harrow (coil) 0.03 13 72
Culti-mulcher (roller) 0.20 12 107
Springtooth harrow 0.10 13 53
Culti-packer (pulverizer) 0.38 12 46
Fertilizer applicator attached to implement 0.16 10 --
Manure spreader 0.48 17 75
Truck fertilizer spreader, trailer mounted 0.12 13 23
Dry fertilizer applicator, tractor mounted 0.03 20 130
Liquid fertilizer applicator, tractor mounted 0.09 30 78
Dry fertilizer spreader, trailer mounted 0.12 23 81
Chemical applicator, small truck skid mounted 0.04 45 --
Chemical applicator, trailer mounted 0.27 29 46
Broadcast seeder 0.12 14 49
Drill, lister 0.02 10 60
Drill, no-till, min-till 0.04 10 114
prill, plain, disc (grain) 0.34 18 60
Drill, press, disc or hoe 0.41 11 60
Planter (no-till) 0.02 10 55
Planter (regular) 0.05 13 68
Combine, self-propelled hillside 0.24 14 --
Combine, self-propelled 2wd 0.60 12 --
Combine, pto, motor mounted 0.02 7 70
Amish harvester 0.04 6 --
Bale wagon, pto 0.05 7 48
Bale loader 0.06 8 68
Baler, pto large 0.17 9 92
Baler, pto small 0.46 7 81
Rake, side delivery 0.1 8 51
Rake, wheel 0.02 9 75
Grain/hay wagon 0.03 10 --
Hay wagon 0.40 10 15
Gravity wagon 0.22 15 65

Note: Machine operations listed are not in sequence. Machines with times-over less than 0.02 and machines
used in custom operations are excluded.

Machines are repeated because they are different in size or pulled by tractors of different size.

-- Indicates machines are self-propelled, in tandem, or pulled by truck.

1/ Total acres covered in an operation divided by planted acres of the crop. Note that hours per acre given
for land forming equipment.

2/ Width indicates the swath or width of the area covered by the machine, which is not necessarily the
structural width of the machine.
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Appendix table 21--South Dakota barley: Average machinery use per planted acre, 1992

Machinery Times-over 1/ Width 2/ Tractor
Number Feet Horsepower

.58 22 160
.05 8 98
07 25 176
.06 18 150
.12 18 182
.03 19 150
.21 21 153
.01 14 120
.05 20 133
.42 21 135
.23 36 242
.03 21 114
.03 36 88
.06 33 96
.22 26 48
47 41 102
.08 48 -

Chisel plow

Moldboard plow, regular

Stubble-mulch plow

Disk chisel (mulch tiller)

Offset disk, heavy duty

Offset disk, light duty

Single disk

Tandem disk, plowing

Tandem disk, regular

Field cultivator

Duckfoot cultivator

Flex-tine harrow (coil)

Spike tooth harrow

Springtooth harrow

Fertilizer applicator attached to implement
Dry fertilizer spreader, trailer mounted
Chemical applicator, small self-propelled
Chemical applicator, small truck skid mounted
Chemical applicator, tractor mounted
Chemical applicator, trailer mounted
Broadcast seeder

Drill, air deliver

Drill, nmo-till, min-till

Drill, plain, disc (grain)

Drill, press, disc or hoe

Planter (regular)

Combine, self-propelled hillside
Combine, self-propelled 2wd

Combine, pto, motor mounted
Windrower-swather, pto
Windrower-swather, self-propelled

Rock picker

Gravity wagon
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Note: Machine operations listed are not in sequence. Machines with times-over less than 0.02 and machines
used in custom operations are excluded.

Machines are repeated because they are different in size or pulled by tractors of different size.

-- Indicates machines are self-propelled, in tandem, or pulled by truck.

1/ Total acres covered in an operation divided by planted acres of the crop. Note that hours per acre given
for land forming equipment.

2/ Width indicates the swath or width of the area covered by the machine, which is not necessarily the
structural width of the machine.
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Appendix table 22--Utah barley: Average machinery use per planted acre, 1992

Machinery Times-over 1/ Width 2/ Tractor
Number Feet Horsepower
Chisel plow 0.07 14 148
Coulter-chisel plow 0.08 16 133
Disk plow 0.16 ) 103
Moldboard plow, two-way 0.45 7 107
Subsoil chisel plow 0.02 1" 145
Disk chisel (mulch tiller) 0.05 12 122
Offset disk, heavy duty 0.52 14 137
Offset disk, light duty 0.02 14 11
Single disk 0.19 12 99
Tandem disk, plowing 0.03 10 101
Tandem disk, regular 0.14 12 109
Field cultivator 0.21 16 113
Field conditioner (scratcher) 0.07 13 74
Finishing harrow 0.02 28 90
Flex-tine harrow (coil) 0.02 12 35
Multi-weeder 0.04 14 82
Culti-mulcher (roller) 0.08 14 133
Spike tooth harrow 0.07 13 67
Springtooth harrow 0.09 17 88
Bedder (disk) 0.02 14 130
Culti-packer (pulverizer) 0.13 13 117
Roller packer attachment 0.02 15 90
Fertilizer applicator attached to implement 0.04 24 108
Manure spreader 0.13 18 99
Truck fertilizer spreader, trailer mounted 0.02 50 50
Dry fertilizer applicator, tractor mounted 0.02 12 50
Liquid fertilizer applicator, tractor mounted 0.16 16 78
Anhydrous fertilizer applicator, trailer mounted 0.03 12 85
Dry fertilizer spreader, trailer mounted 0.20 25 88
Liquid fertilizer applicator, trailer mounted 0.10 22 100
Chemical applicator attached to implement 0.13 17 105
Chemical applicator, small truck skid mounted 0.05 33 --
Chemical applicator, tractor mounted 0.07 26 85
Chemical applicator, trailer mounted 0.21 21 65
Broadcast seeder 0.02 15 93
Drill, lister 0.04 12 81
Drill, plain, disc (grain) 0.38 16 72
Drill, press, disc or hoe 0.38 13 84
Planter (no-till) 0.07 20 175
Planter (regular) 0.09 10 72
Combine, self-propelled hillside 0.09 16 --
Combine, self-propelled 2wd 0.54 19 --
Combine, self-propelled 4wd 0.06 18 --
Windrower-swather, self-propelled 0.03 16 --
Amish harvester 0.02 9 130
Bale wagon, pto 0.06 14 109
Bale wagon, self-propelled 0.04 " --
Bale loader 0.03 [} 82
Baler, pto large 0.09 6 121
Baler, pto small 0.23 5 103
Corrugator 0.03 7 119
Land plane-leveler 0.49 13 93
Laser planer 0.04 12 108

Note: Machine operations listed are not in sequence. Machines with times-over less than 0.02 and machines
used in custom operations are excluded.

Machires are repeated because they are different in size or pulled by tractors of different size.

-- Indicates machines are self-propelled, in tandem, or pulled by truck.

1/ Total acres covered in an operation divided by planted acres of the crop. Note that hours per acre given
for land forming equipment.

2/ Width indicates the swath or width of the area covered by the machine, which is not necessarily the
structural width of the machine.
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Appendix table 23--Washington barley: Average machinery use per planted acre, 1992

Machinery Times-over 1/ Width 2/ Tractor
Number Feet Horsepower
Chisel plow 0.36 21 191
Disk plow 0.08 16 : 125
Moldboard plow, regular 0.24 13 212
Stubble-mulch plow 0.02 32 188
Subsoil chisel plow 0.06 17 213
Disk chisel (mulch tiller) 0.07 26 287
Single disk 0.05 15 113
Tandem disk, plowing 0.04 26 262
Tandem disk, regular 0.03 15 146
Field cultivator 1.14 41 199
Rotary hoe 0.03 40 200
Rolling cultivator 0.08 37 215
Duckfoot cultivator 0.23 37 202
Field conditioner (scratcher) 0.05 39 128
Finishing harrow 0.06 50 154
Flex-tine harrow (coil) 0.65 53 194
Rod weeder 0.27 43 162
Spike tooth harrow 0.28 50 165
Springtooth harrow 0.09 31 221
Culti-packer (pulverizer) 0.02 19 109
Fertilizer applicator attached to implement 0.17 38 103
Anhydrous fertilizer applicator, tractor mounted 0.29 50 216
Liquid fertilizer applicator, tractor mounted 0.17 47 174
Anhydrous fertilizer applicator, trailer mounted 0.23 48 158
Liquid fertilizer applicator, trailer mounted 0.38 57 196
Aerial chemical application 0.09 50 --
Chemical applicator attached to implement 0.76 64 204
Chemical applicator, small self-propelled 0.03 53 --
Chemical applicator, tractor mounted 0.16 51 135
Chemical applicator, trailer mounted 0.25 60 134
Broadcast seeder 0.07 28 188
Drill, plain, disc (grain) 0.35 28 145
Drill, press, disc or hoe 0.46 31 170
Planter (no-till) 0.03 18 213
Planter (regular) 0.08 35 135
Combine, self-propelled hillside 0.60 21 --
Combine, self-propelled 2wd 0.34 21 --
Combine, self-propelled 4wd 0.05 22 --

Note: Machine operations listed are not in sequence. Machines with times-over less than 0.02 and machines
used in custom operations are excluded.

Machines are repeated because they are different in size or pulled by tractors of different size.

-- Indicates machines are self-propelled, in tandem, or pulled by truck.

1/ Total acres covered in an operation divided by planted acres of the crop. Note that hours per acre given
for land forming equipment.

2/ Width indicates the swath or width of the area covered by the machine, which is not necessarily the
structural width of the machine.
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Appendix table 24--Wyoming barley: Average machinery use per planted acre, 1992

Machinery Times-over 1/ Width 2/ Tractor

Number Feet Horsepower
Chisel plow 0.14 14 139
Coulter-chisel plow 0.02 5 180
Disk plow 0.18 [ 115
Moldboard plow, two-way 0.24 7 122
Offset disk, heavy duty 0.05 14 112
Single disk 0.14 17 126
Tandem disk, regular 0.1 14 101
Field cultivator 0.43 18 135
Furrow-out cultivator 0.04 17 88
Marker (cultivator) 0.10 15 75
Rod weeder 0.02 16 130
Culti-mulcher (roller) 1.06 17 127
Spike tooth harrow 0.04 10 --
Bedder shaper 0.13 21 130
Culti-packer (pulverizer) 0.14 21 135
Rol ler packer attachment 0.02 13 97
Fertilizer applicator attached to implement 0.27 40 124
Truck fertilizer spreader, trailer mounted 0.07 23 86
Dry fertilizer applicator, tractor mounted 0.24 37 91
Liquid fertilizer applicator, tractor mounted 0.07 40 130
Dry fertilizer spreader, trailer mounted 0.21 36 89
Chemical applicator attached to implement 0.03 40 150
Chemical applicator, large self-propelled 0.06 45 --
Chemical applicator, small self-propelled 0.18 58 --
Chemical applicator, small truck skid mounted 0.02 44 --
Chemical applicator, tractor mounted 0.35 36 93
Chemical applicator, trailer mounted 0.19 32 109
Broadcast seeder 0.05 14 102
prill, lister 0.02 12 90
Drill, plain, disc (grain) 0.16 14 75
Drill, press, disc or hoe 0.48 13 101
Planter (no-till) 0.03 14 80
Planter (regular) 0.25 12 79
Combine, self-propelled hillside 0.12 13 --
Combine, self-propelled 2wd 0.82 16 .-
Combine, pto, motor mounted 0.08 15 105
Windrower-swather, self-propelled 0.59 13 --
Bale wagon, pto 0.02 18 66
Mower conditioner, self-propelled 0.12 12 --
Corrugator 0.41 16 127
Float 0.03 22 140
Land plane-leveler 0.73 14 120

Note: Machine operations listed are not in sequence. Machines with times-over less than 0.02 and machines
used in custom operations are excluded.

Machines are repeated because they are different in size or pulled by tractors of different size.

-- Indicates machines are self-propelled, in tandem, or pulled by truck.

1/ Total acres covered in an operation divided by planted acres of the crop. Note that hours per acre given
for land forming equipment.

2/ Width indicates the swath or width of the area covered by the machine, which is not necessarily the
structural width of the machine.
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acterized agricultural production during the

1980's was most dramatic in the hog production
industry. U.S. farms selling 1,000 head or more in-
creased from about 4 percent in 1978 to 15 percent in
1992, while total sales from these farms rose from 34
to nearly 70 percent, according to U.S. Hog Produc-
tion Costs and Returns, 1992: An Economic Base-
book, a new report from USDA’s Economic Research
Service.

Likewise, sales from farms selling 5,000 head or

The trend toward fewer and larger farms that char-

U.S. hog and pig sales by size of operation

Hog and pig sales from farms selling 1,000 head or
more increased from 34 to 69 percent during 1978 to
1992, while sales from farms selling 5,000 head or
more rose from 7 to 28 percent.
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more increased from 7 to 28 percent during the 1978-
92 period. Change of this magnitude has significantly
altered the types and sizes of hog farms and the meth-
ods used to produce hogs.

Data from the Farm Costs and Returns Survey are
used to describe the hog production industry in 1992
and to examine some of the issues resulting from struc-
tural change. Hog producers in 20 States were in-
cluded in the survey. Respondents to the hog version
of the 1992 FCRS represent about 94 percent of 1992
U.S. hog and pig sales. Cost and return estimates con-
form to the current USDA item definitions and structure
of accounts.

A majority of FCRS hog farms are classified as hav-
ing farrow-to-finish operations, while 19 percent special-
ize in hog finishing and only 8 percent are specialized
feeder pig producers. Feeder pig farms have larger
hog operations, but total farm production is small rela-
tive to either farrow-to-finish or finished hog farms.
Feed is the single largest cash cost item among all
types of hog producers.

To Order This Report...

The information presented here is excerpted
from U.S. Hog Production Costs and Returns,
1992: An Economic Basebook, AER-724, by
William D. McBride.

To order, dial 1-800-999-6779 (toll free in the
United States and Canada). The cost is $12.00
($15.00 to foreign addresses, including Canada).
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(made payable to ERS-NASS) to:

ERS-NASS
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Estimated relationship between farrow-to-finish
cash and capital replacement costs and size of hog
operation, 1992

Over the range of operation sizes in the FCRS data,
production costs decline with size at a decreasing rate
and approach $40.50 per cwt gain.
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The distribution of cash and capital replacement
costs of farrow-to-finish producers ranges from about
$20 to more than $80 per hundredweight gain. Size of
operations, animal performance, and hog production
methods all distinguish low- from high-cost producers.
Differences in feed and labor efficiency have the great-
est influence on farrow-to-finish production costs. Con-
sequently, the greatest reductions in production costs
can be obtained by measures that improve feed and la-
bor efficiency, such as improved breeding stock and en-

vironmentally controlled facilities.

Variable cash costs vary little by size of hog opera-
tion, but fixed cash costs and economic costs are sig-
nificantly lower for farrow-to-finish producers with
sales/removals of 1,000 head or more. Lower costs
among larger producers can be attributed to invest-
ments in machinery, buildings, and equipment being
spread over more units of output. Most physical and
economic advantages of size occur on operations with
sales/removals of 1,000 head or more. However, de-
clining costs and increasing hog prices obtained by
larger operations have important structural implications
for the hog industry.

Farrow-to-finish producers in the emergent produc-
tion area (North Carolina, South Carolina, and Virginia)
report greater reproductive performance and feed effi-
ciency, but cash and economic costs are not signifi-
cantly different than in the traditional area (lowa,
lllinois, and Minnesota). However, specialized hog fin-
ishing operations in the emergent area use more con-
tractual production arrangements, have greater feed
and labor efficiency, and have lower production costs
than producers in the traditional production area. Hog
facilities on operations in the traditional area are much
older than those in the emergent area, and producers
will soon need to replace many of the existing facilities
or exit the industry. This industry adjustment will likely
continue the trend toward fewer and larger producers.

Contract hog operations are significantly larger than
independent operations, but other farm structural and
operator characteristics are much the same. Contract
operations feed hogs with greater feed and labor effi-
ciency and lower death losses. Total economic costs
are lower on contract operations because replacement,
capital, and labor costs are spread over more units of
output. Per-hundredweight returns above cash costs
are highest for contractors, followed by independent op-
erators, and lowest for contractees. However, per-farm
returns are higher for contractees than for independent
operators because of their much larger volume of pro-
duction.





